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ITITRODUCTIOm 
Clark* 8 n u tc r a c k e r  ( W u clfraga  colunib lana IVILSOTf), 
a b ir d  b e lo n g in g  to  th e  f a m i l y  C orv id ae  i s  w id e ly  d i s ­
t r i b u t e d  o v e r  t h e  m ou n ta in ou s  a r e a s  o f  w e s te r n  n o r t h  
A m erica , B eca u se  l i t t l e  o f  an a c c u r a te  n a tu r e  i s  known 
c o n c e r n in g  th e  n a t u r a l  h i s t o r y  o f  t l i i e  s p e c i e s  and  
b ec a u se  i t  i s  r e l a t i v e l y  a b u n d a n t in  w e s te r n  M ontana,
Dr* P h i l i p  L* W right s u g g e s t e d  t h a t  C la r k ’ s W utcracker  
Blight be an e x c e l l e n t  s u b j e c t  f o r  a t h e s i s *
T h is  s t u d y  was p lanned  s o  a s  t o  s e c u r e  a maximum 
amount o f  m a t e r i a l  and i n f o r m a t io n .  B e g in n in g  i n  O cto b er  
1946 and e x t e n d in g  th r o u g h  A p r i l  1 9 4 8 ,  I n t e n s i v e  f i e l d  
w ork, docum ented w i t h  d e t a i l e d  f i e l d  n o t e s  and w ith  
p h o to g r a p h s ,  was c o n d u c te d  i n  c e n t r a l  w es te r n  Montana* 
T h is  t h e s i s  i s  b a se d  p r im a r i l y  on t h i s  f i e l d  work* Prom 
sp ec im en s  o f  C la r k ’ s K u tera o k er  c o l l e c t e d  d u r in g  e v e r y  
month o f  t h e  s t u d y ,  s k i n s ,  g o n a d s ,  stom acha w it h  t h e i r  
c o n t e n t s ,  a s  w e l l  a s  e x t e r n a l  and I n t e r n a l  p a r a s i t e s  were  
p r e s e r v e d *  C e r ta in  d a ta  w h ich  w ere r e a d i l y  a v a i l a b l e  
from  t h i s  sp ec im en  m a t e r i a l ,  and w h ich  w ould  c o n t r i b u t e  
t o  a b e t t e r  u n d e r s ta n d in g  o f  some o f  the  s u b j e c t s  h e r e  
c o n s i d e r e d ,  Imve been  i n c o r p o r a t e d  i n  t h i s  t h e s i s .  A ddi­
t i o n a l  s t u d y  w i l l  be r e q u ir e d  t o  c o m p le t e ly  e v a l u a t e  th e  
sp ec im e n  m a t e r i a l  on hand*
* S tu d y  s u p p o r te d  i n  p a r t  by t h e  W ilso n  O r n i t h o l o g i c a l  C lub  
l o u l s  A g a s s iz  F u e r te s  R e s e a r c h  G rant f o r  1947* F i n a n c i a l  
a id  was a l s o  r e c e iv e d  from  t h e  G raduate Ccmiroittee o f  
Montana S t a t e  U n i v e r s i t y .
D uring  th e  c o u r s e  o f  t h i s  s t u d y ,  1 have r e c e i v e d  
much i n v a lu a b l e  a s s i s t a n c e  t v o m  many p e r s o n s ,  o n ly  a few  
o f  whom I  ca n  m en tio n  h e r e .  Forem ost was Dr, P h i l i p  L, 
W rig h t , who w i l l i n g l y  g a v e  c o u n s e l  and m a t e r i a l  a s s i s t ­
an ce  th r o u g h o u t  th e  c o u r s e  o f  t h e  p r o j e c t .  Dr, L u dvig  0 ,  
Browtnan h e lp e d  much in  a c q u a i n t i n g  me w ith  th e  m o u n ta in o u s  
a r e a s  in  w hich  th e  f i e l d  work was d o n e . Dr. R oyal B ruce  
Brunson and Mr, W ill ia m  B, H ebard a s s i s t e d  w i t h  p h o to *  
g ra p h y , Mr, C l in t o n  H, Conaway accom panied  me on many 
f i e l d  t r i p s  and c o n t r ib u t e d  s e v e r a l  im p o r ta n t  s p e c im e n s ,  
M rs, F ra n ce s  Lee M ewaldt p r e p a r e d  m ost o f  th e  s tu d y  s k i n s .  
Im p o rta n t  Old World n u t c r a c k e r  r e f e r e n c e  m a t e r i a l  was 
p r o v id e d  by D r , Donald S ,  F a r n e r  and b y  Dr* E r n s t  Mayr,
Î.1ATCHIÂL AnD METHODS
F i e l d  o b s e r v a t io n s  a nr] n o t e a . More than  200 s e p a r a t e  
f i e l d  t r i p s  ivere made b e tw e e n  O ctob er  1 3 ,  194e> and A p r i l  
3 0 ,  1 9 4 8 . In  e x c e s s  o f  ' 1 , 0 0 0  m i l e s  wore t r a v e l e d  on f o o t  
w h i le  sp e n d in g  more than 9 0 0  h o u rs  in  a c t u a l  f i e l d  obser** 
v a t l o n .  S e v e r a l  thousand m i l e s  t r a v e l  b y  m otor v e h i c l e  
a r e  n o t  in c lu d e d  in  f i e l d  o b s e r v a t i o n  m i l e s  o r  t i m e .  A l l  
o b s e r v a t io n s  were made i n  M ontana w e s t  o f  th e  c o n t i n e n t a l  
d i v i d e .  Most d a ta  were o b t a in e d  i n  M is s o u la  and R a v a l l i  
C o u n t i e s ,  though  many o t h e r  a r e a s  a re  r e p r e s e n te d ^  I n c lu d ­
in g  th e  v i c i n i t y  o f  th e  M ontana S t a t e  U n i v e r s i t y  B i o l o g i c a l  
S t a t i o n  on F la th e a d  L ake, Montana* D e t a i l e d  n o t e s  ta k e n  
on t h e s e  t r i p s  com p rise  th e  b a s i c  m a t e r i a l  u sed  t o  p r e p a r e  
t h i s  paper* Wotes ta k e n  i n  a p o ck e t  f i e l d  n o te  book were  
t r a n s f e r r e d  t o  d a ta  s h e e t s ,  e x c e p t  t h a t  when o b a e r v a t lo n e  
w ere made from  a b l i n d ,  t h e y  w ere r e c o r d e d  d i r e c t l y  on  
th e  d a ta  s h e e t s *  C o p ies  o f  t h e s e  d a ta  s h e e t s  a p p ea r  a s  
p a g es  4 and 6 .  Whenever n u t c r a c k e r s  were e n c o u n te r e d ,  
th e  t i m e , e l e v a t i o n ,  w h e th e r  th e  b ir d s  were h ea rd  a n d /o r  
s e e n ,  as w e l l  as o t h e r  c lr o u m s t a n c e s  r e l a t e d  t o  e a c h  ob­
s e r v a t i o n  were r e c o r d e d .  A S h o r t  and Mason a l t i m e t e r  was 
u sed  t o  ta k e  a l t i t u d i n a l  r e a d i n g s .  On lo n g e r  t r i p s ,  a l ­
t i m e t e r  a d ju s tm e n ts  were made from U . S .  G e o d e t ic  S u rv ey  
b en ch  marks o r  from U. S .  F o r e s t  S e r v i c e  maps* A p a i r  o f  
5 X 30 b in o c u l a r s  was e m p lo y e d .
Specim ens o f  C la r k ’ s TTutcracker, 234 a s  o f  A p r i l  3 0 ,  
1 9 4 0 ,  wore c o l l e c t e d  in  e v e r y  month o f  th e  y e a r ,  p e r m it t i n g
D ate
DAILY FIELD OBSERVATIONS 
OF
CLARK’S NUTCRACKER
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Obsv. #
Time sch ed u le  
L o ca le  & rou te  
Sky & wind 
P r e c ip i t a t io n  
D is ta n c e  t r a v e le d  
Snow depth  
Temperature 
A lt it u d e
How lo c a te d  
V e g ita t io n  
Number Obser ved 
N ature o f  f lo c k  
A c t iv i t y  
N otes and v o ic e  
Other s p e c ie s
Food being taken  
D ir e c t i on mov ing  
Speed o f  t r a v e l  
Recent w eather  
Rea ct i  on to man 
M orta lity  
F red a c ity
OBSERVER
Date CLARK»S NUTCRACKER (N u cifra g a  co lu m b la n a ) Odsv ,
L ocale & Route
Hour A l t .  M lle s  ^0 , B ird sr \ . Remarks
-I
■ 2
-4
-S , ,
6
Y
■8
6
Ti ôr© a c c u r a te  e v a l u a t i o n  o f  o b s e r v a t i o n s  In  many i n s t a n c e s .  
T h is  m a t e r i a l ,  w hich  i n c l u d e s  s k i n s ,  s tom ach s and c o n t e n t s ,  
r e p r o d u c t iv e  o r g a n s ,  and i n t e r n a l  and e x t e r n a l  p a r a s i t e s ,  
w i l l  be su p p lem ented  and e v a l u a t e d  f o r  I n c l u s i o n  i n  a 
l a t e r  paper*
Pour o c c u p ie d  n e a t s  fo u n d  In  March and A p r i l  o f  1 9 4 7 ,  
tw o o f  w h ich  were v i s i t e d  a lm o s t  d a l l y  from n es t# * b u ild in g  
u n t i l  t h e  young had l e f t  t h e  n e s t ,  s u p p l i e d  th e  b a s i c  
m a t e r i a l  f o r  t h e  n e s t i n g  p o r t i o n  o f  th e  stud y*  F i e l d  work 
i s  documented w ith , p h o to g r a p h s  ta k e n  w i t h  a S r̂nn L e lc a  
cam era w ith  an f  3*5  l e n s  and  w ith  l#mm kodachrome m o t io n  
p i c t u r e s *
T hroughout t h i s  t h e s i s  M ountain  S tan d ard  Time h a s  
b e e n  em ployed# I t  i s  b e l i e v e d  t h a t  th e  24 hour c l o c k
s y s te m  u s e d ,  i s  s u p e r i o r  t o  i n d i c a t i o n s  o f  a«m* and p.m#
on th e  12  hour system * So t h a t  t h l a  s y s te m  may be made 
c l e a r  a few  c o m p a r iso n s  b e tw e e n  th e  two sy s tem s  a r e  shown  
b e lo w s
24 hour t im e  12 hour tim e
0015  1 2 sIS  a#m#
0 4 5 5  4 s 55 a*m#
1200 1 2 :0 0  m#
1315  1 ;1 5  p.m#
2 000  8 : 0 0  p.m .
2 400  1 2 :0 0  p.m .
When r e f e r e n c e s  a re  made t o  n e s t s  by number, s p e c i f i c  
n e s t s  a r e  i n d i c a t e d .  N e s t s  1 ,  2 ,  and 3 were lo c a t e d  on  
K lt o u e r  R id g e .  N e s t  4 was l o c a t e d  near Sweeney C reek ,  
on th e  lo w e r  s l o p e s  ( 4 ,3 0 0  f e e t )  o f  th e  B i t t e r r o o t  Moun­
t a i n  R ange.
E a r ly  In  th e  n e s t i n g  c y o l e  a b l i n d  was c o n s t r u c t e d  
n ea r  n e s t  1 f o r  d e t a i l e d  o b s e r v a t i o n s  o f  n e s t i n g  b e h a v io r  
( F l ^ r e  1 4 ) .  A t r ip o d  was f i r s t  e r e c t e d  and a l lo w e d  t o  
s t a n d  f o r  a few  days a b o u t  16  f e e t  from th e  n e a t  b e f o r e  
a p la t fo r m  and a d u l l  g r e e n  c a n v a s  t a r p a u l i n  were I n s t a l l e d  
O b s e r v a t io n s  were begun d u r in g  t h e  in c u b a t io n  p e r io d  w ith  
t h e  o b s e r v a t io n  a p e r t u r e  a b o u t  12  f e e t  from  and s l i g h t l y  
above t h e  l e v e l  o f  th e  n e s t »  T h is  d i s t a n c e  was g r a d u a l l y  
r e d u c e d  u n t i l  th e  a p e r tu r e  was 6 f e e t  from  the n ea t#  At  
6 f e e t ,  t h e  n u tc r a c k e r s  a p p e a r e d  to  c o m p le t e ly  ig n o r e  
t h e  b l i n d  and t h e  o b s e r v e r s  f a c e ,  a s  w e l l  a s  b o th  th e  l e n s  
and th e  s h u t t e r  n o i s e s  o f  s t i l l  and m o tio n  p i c t u r e  cam eras#  
C o n tin u o u s  r u n n in g  n o t e s  w ere ta k e n  d u r in g  a l l  obser-»  
v a t  io n s  from  t h e  b l in d #  T e m p er a tu res  were r e c o r d e d  a t  
l e a s t  h o u r ly  from  a s ta n d a r d  F a h r e n h e i t  therm om eter s u s ?  
pended b e lo w  th e  b l i n d  on a s t r i n g  s u c h  t h a t  i t  rem ain ed  
i n  th e  s h a d e # On A p r i l  8 t h e  therm om eter was a c c i d e n t a l l y  
b r o k e n ,  p r e v e n t in g  r e a d in g s  a t  t h e  n e s t  on t h a t  d a te#
Age G l a s s e s # I fu tc r a e k e r a  h a v e  b een  p la c e d  i n  f o u r  
a g e  c l a s s i f i e a t l o n s .  P lum age c h a r a c t e r s ,  g o n a d a l d e v e l o p -  
m e n t ,  and t h e  b u r sa  o f  F a b r i c l u s ,  were found u s e f u l  i n  
e s t a b l i s h i n g  age g r o u p in g s #  D e s c r i p t i o n s  o f  c o l o r ,  when 
c a p i t a l i z e d ,  s i g n i f y  t h a t  t h e y  h ave  b een  tak en  from  
R ldgw ay’ a (1 9 1 2 )  C o lo r  S ta n d a r d s  and C o lo r  N om enclature#
A b r i e f  d i s c u s s i o n  o f  e a c h  o f  t h e s e  age c l a s s e s  and o f  
t h e i r  a p p l i c a t i o n  I n  t h i s  t h e s i s  f o l l o w s :
8
! •  We S t l i n g .  Young n u t c r a c k e r s  from th e  tim e o f  
h a tc h in g  from t h e  eg g  u n t i l  t h e i r  c o n to u r  f e a t h e r s  a r e  
s u f f i c i e n t l y  d e v e lo p e d  to  p e r m it  s u s t a in e d  f l i g h t ,  a r e  
c l a s s e d  a s  n e s t l i n g s .  The n a t a l  down i s  l o s t  d u r in g  t h e  
p o s t n a t a l  m o lt  and r e p l a c e d  by J u v e n a l  plumage*
2 .  J u v e n i l e .  From t h e  t im e  t h a t  t h e  young b i r d s  
iiave a c q u ir e d  t h e  power o f  s u s t a i n e d  f l i g h t  u n t i l  th e  
p a r t i a l  p o e t j u v e n a l  m o lt  i s  c o m p le te d ,  t h e y  a r e  c l a s s i f i e d  
a s  J u v e n i l e s .  Tlie body and h ead  f e a t h e r s  a r e  L ig h t  Mouse 
G ray, f r e q u e n t l y  t ip p e d  w i t h  P a le  O ch ra ceo u s- 'B u ff . The 
g l o s s y  B la c k  o f  t l ie  d ark  a r e a s  o f  th e  w in g s  and t a i l  
t e n d s  t o  tu r n  Dusky Brown much more r a p i d l y  th an  i n  th e  
c a s e  o f  a d u l t s .  P r e l im in a r y  f i n d i n g s  i n d i c a t e  t h a t  th e  
p o s t  J u v en a l m o lt  may b e  in  p r o g r e s s  from  June i n t o  O c to b e r .  
Hear the end o f  t f ^  p o s t  J u v e n a l  m o l t ,  t h e  Mouse Gray rie*-  
t a l  b r i s t l e s  and th e  f o r e h e a d  and c M n  f e a t h e r s  a r e  
r e p la c e d  b y  w h i te  b r i s t l e s  an d  f e a t h e r s .  The b u r sa  o f  
F a b r lc iu s  i s  w e l l  d e v e lo p e d  th r o u g h o u t  t h i s  age c l a s s .
3 .  Y e a r l i n g ,  From t h e  c o m p le t io n  o f  t h e i r  post-»* 
J u v e n a l  m o lt  u n t i l  t h e y  can  no l o n g e r  be d i s t i n g u i s h e d  
from a d u l t s ,  th e  n u t c r a c k e r a  a re  d e s ig n a t e d  a s  y e a r l i n g s .
In  t h e  hand t h e y  a r e  d i s t i n g u i s h a b l e  a s  y e a r l i n g s  from  
a b o u t  O ctob er  u n t i l  a b o u t  th e  f o l l o w i n g  J u l y ,  when th e  
l a s t  o f  t h e i r  J u v e n a l  f e e  t h e r e  a r e  u s u a l l y  l o s t .  Some o f  
th e  c h a r a c t e r s  u s e d  b y  Emlem (1 9 3 6 )  in  age d e t e r m in a t io n  
o f  t h e  Crow ( Corvus b r a c h y r b y n o h o s  ) and by P i t e l k a  (1 9 4 6 )
f o r  Aphe lo o  orna. wero foun d  u s e f u l  in  d i f f e r e n t i a t i n g  t h i s  
a g e  c l a s s  o f  n u tc r a c k e r s  from  a d u l t s ,  Trie b u rsa  o f
P a b r i c i u s  i s  u s u a l l y  p e r s i s t e n t  u n t i l  l a t e  Jan uary  o r
F eb ruary* Data on gonad w e ig h t s  o b ta in e d  d u r in g  t h i s  
s tu d y  i n d i c a t e  t h a t  y e a r l i n g  C la r k ’ s  TTutcrackers w ere n o t  
i n  p h y s i o l o g i c a l  c o n d i t i o n  t o  b r e e d  in  th e  s tu d y  a r e a s  
o f  1 9 4 7 ,
4* A dult* A f t e r  th e  d is a p p e a r a n c e  o f  th e  l a s t  
j u v e n a l  r e m tg e s ,  r e c t r i c e s ,  b a s t a r d  w in g  f e a t h e r s ,  and 
w ing c o v e r t s ,  u s u a l l y  i n  J u l y  o f  t h e i r  seco n d  y e a r ,  t h e  
a d u l t  c l a s s i f i c a t i o n  has b e e n  a s s i g n e d  t o  a l l  n u tc r a c k e r s *  
Tlie b u r s a  o f  F a b r lc i u s  h as  n o t  b een  found  t o  p e r s i s t  be*
yottd J u ly  o f  th e  se c o n d  y e a r #
I n  the  f i e l d ,  u n l e s s  n u t c r a c k e r s  can b e banded o r  
o t h e r w is e  m arked, th e  m o st  a c c u r a t e  method o f  d i f f e r e n t i a *  
t i o n  b e tw e en  age c l a s s e s  I s  t o  make o b a e r v a t lo n e  and th e n  
c o l l e c t  a t  l e a s t  one o f  t h e  n u tc r a c k e r s  f o r  su b s e q u e n t  
d e t e r m in a t io n  o f  age  and se x *  H ow ever, w i t h  e x p e r i e n c e ,  
some d i s t i n c t i o n s  can  b e  made u nd er f a v o r a b le  o b s e r v a t i o n a l  
c o n d i t i o n s  ( i * e ,  good  l i g h t ,  c l o s e  r a n g e ,  and u s e  o f  
b i n o c u l a r s ) *  Thus j u v e n i l e s  ca n  be s e p a r a te d  from y ea r*  
l i n g s  and a d u l t s  by t h e  a b s e n c e  o f  w h ite  on th e  fo r e h e a d  
and c h i n  o f  j u v e n i l e s *  Y e a r l i n g s  and é d u î t s  can be d i s *  
t i n g u i s h e d  o n ly  u n d er  th e  m o s t  f a v o r a b le  c o n d i t i o n s ,  and 
th e n  c h i e f l y  by th e  b r o w n is h  ap p ea ra n ce  o f  th e  dark  a r e a s
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o f  t h e  w inge and t a i l s  o f  t h e  y e a r l i n g s *  D uring th e  
b r e e d in g  and n e s t i n g  s e a s o n s  © s p e c i a l l y ,  some n u t c r a c k e r s  
were c l a s s e d  a s  a d u l t s  on t h e  s t r e n g t h  o f  t h e i r  b e h a v io r  
p a t t e r n *  Thla was i n f e r r e d  from  th e  a p p a r e n t  s e x u a l  Im- 
m a t u r i t y  o f  th e  y e a r l i n g  b ir d s *
Sex  d i f f e r e n t i a t i o n *  I n  a n e s t i n g  s tu d y  the a b i l i t y  
t o  d i f f e r e n t i a t e  b etw een  t h e  s e x e s  i s  o f  c o n s id e r a b l e  
im p o rta n ce*  No plumage c o l o r a t i o n  d i f f e r e n c e s  a p p ea r  t o  
bo p r e s e n t  b etw een  m ale and f e m a le  Clark*© î îu t c r a c k e r s •
The mean w e ig h t  o f  45 a d u l t  f e m a le s  was found t o  be  
1 2 3 i  1*157 gra m s, w hereas t h e  mean w e ig h t  o f  71 a d u l t  
m a le s  cam© t o  1 5 7 1 0*855  g ra m s,  In  o r d e r  t o  s e e  i f  th e  
d i f f e r e n c e  betw een  t h e s e  m eans was r e a l ,  F isher*©  ^  t e s t  
was u s e d  as d e s c r ib e d  by 8 n o d e c o r  (1 9 4 0 )*  The c a l c u l a t e d  
v a lu e  o f  b  was 1 0 * 2 1 9 , w i t h  2 * 6 2  b e in g  th e  v a lu e  o f  ^  a t  
th e  1^  l e v e l  f o r  100 d e g r e e s  o f  freedom * Thus th e  chance  
t h a t  th e  d i f f e r e n c e  b etw een  mean m ale  and fe m a le  w e ig h t s  
l a  n o t  r e a l  I s  v e r y  s l i g h t ,  b e in g  f a r  les©  th an  1 i n  100*  
I t  i s  s e e n  th a t  t h e  ab ove  m a le s  a v e r a g e d  ab out 11^ 
l a r g e r  th an  th e  fe m a le s*  U nder c e r t a i n  fa v o r a b le  c ircu m ­
s t a n c e s  X h ave  found  t h i s  s e x u a l  s i s ©  dim orphism  u s e f u l  
when m aking f i e l d  o b s e r v a t i o n s  o f  p a ir e d  n u tc r a c k e r s *
In  in s t a n c e ©  when c o l l e c t i o n  o f  on© or b o th  b ir d s  o f  su ch  
p a i r s  was m ade, my p r e v io u s  s e x  d i f f e r e n t i a t i o n  j u s t  p r io r  
t o  c o l l e c t i o n  was confirm ed*
On th e  f i r s t  day t i ia t  o b s e r v a t i o n s  a t  n e s t  1 were  
made from  t h e  b l i n d ,  one o f  t h e  a d u l t s  was ca p tu r ed  on
1 1
th e  n e s t  b y  hend find handed on one t a r s u s  w ith  a U. S# 
r'îsh and V f l l d l l f e  S e r v i c e  al"umlnu_m band and. w ith  a red  
c e l l u l o i d  hand on th e  o t h e r  t a r s u s .  The c e l l u l o i d  band  
d is a p p e a r e d  b e f o r e  th e  end o f  th e  t h i r d  day f o l l o w i n g ,  
but th e  alumlmun band ro m sln ed  I n ta c t#  The day a f t e r  
th e  young had l e f t  n e s t  1 t h e  banded a d u l t  was c o l l e c t e d  
and found t o  be a fe m a le #  Wo d i f f i c u l t y  was en c o u n te r e d  
in  d i s t i n g u i s h i n g  b e tw e en  t h e  i n d i v i d u a l  a d u l t  b i r d s  o f  
n e s t  1 .
The w e s te r n  Montana r e g i o n # B ecause t h i s  s tu d y  o f  
C la r k * s  ÎTutcracker was c o n d u c te d  i n  w e s te r n  Montana, a  
c o n s i d e r a t i o n  o f  t h e  ty p o g r a p h y  and c l im a t e  o f  th e  r e g io n  
i s  deemed d e s i r a b l e *  The m ain  ra n g e  o f  th e  Hooky Moun** 
t a i n s  c r o s s e s  th e  w e s t e r n  p a r t  o f  Montana in  a northw est-»  
s o u t h e a s t  d i r e c t i o n ,  d i v i d i n g  t h e  s t a t e  I n t o  two r e g io n s  
o f  une<iual s i s e *  W estern  M ontana, th e  s m a l le r  o f  th e  two 
p o r t i o n s ,  i s  c h a r a c t e r i z e d  b y  ru gged  m ountains and m o s t ly  
narrow  v a l l e y s *  The h i g h e s t  e l e v a t i o n ,  1 2 ,8 5 0  f e e t ,  i s  
on th e  summit o f  G r a n ite  P e a k ,  n ea r  the so u th  boundary  
and t h e  lo w e s t  e l e v a t i o n ,  a b o u t  1 ,8 0 0  f e e t ,  o ccu rs  where  
t h e  K o o te n a i  E lv e r  l e a v e s  t h e  s t a t e  i n  the n o r th w es t  
p a r t  o f  Montana*
A lth o u g h  w ea th e r  i n  t h e  c e n t r a l  w e ste r n  Montana 
v a l l e y s  i s  c o m p a r a t iv e ly  m i l d ,  t h e  a d ja c e n t  m ountain  s l o p e s  
and sum m its e x h i b i t  q u i t e  d i f f e r e n t  w eath er  c o n d i t io n s *  
T h ese  h i g h e r  a r e a s  a r e  c o o l e r  and r e c e i v e  g r e a t e r  am ounts  
o f  p r e c i p i t a t i o n *  Annual p r e c i p i t a t i o n  v a r i e s  from l e s s
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th an  12 In ch ea  In soino o f  t h e  hromder v a l l e y s  t o  In  e x ­
c e s s  o f  40  in c h e s  In some o f  t h e  h ig h e r  m oun ta in  a r e a s *  
C o m p a ra t iv e ly  m i ld  m lc r o c l im a t o s  e x i s t  on some o f  t h e  
lo'^er s o u t h  e x p o se d  s l o p e s ,  w here even  d u r in g  t h e  w in t e r  
m onths tem por a t u r a s  a r e  h i g h e r  a t  m id -d ay  and snow i s  
l e s s  p e r s i s t a n t  than  in  are.us im m e d ia te ly  above and  
below * T h ose  m ic r o c l im a t e s  a r e  f r e q u e n te d  d u r in g  t h e  
w in te r  m onths by  many r e s i d e n t  a n im a ls  I n c lu d in g  C la r k ’ s  
H u terack er*
F ig u r e  1 show s th e  t r e n d  o f  t e m p e r a tu r e s  a t  a b o u t  
4 ,6 0 0  f e e t  In  th e  v i c i n i t y  o f  K l s s o u l a ,  Montana* A 
c o r r e c t i o n  f a c t o r  was a p p l i e d  t o  Ü* S* D epartm ent o f  
Commerce W eather Bureau r e c o r d s  f o r  M is s o u la ,  t o  more 
r e a l i s t i c a l l y  d e m o n str a te  te m p e r a tu r e  c o n d i t i o n s  a t  t h e  
e l e v a t i o n s  w here  t h e  m ajor  p o r t i o n  o f  th e  f i e l d  work f o r  
t h i s  s t u d y  was con d ucted*  A c<maparlson o f  h o u r ly  tem per­
a t u r e s  t h a t  I  r e c o r d e d  on M ito u e r  B idge  a t  4 ,6 0 0  f e e t  
w it h  W eather Bureau h o u r ly  r e c o r d s ,  d i s c l o s e d  t h a t  th e  
tf* S* W eather Bureau c o r r e c t i o n  f a c t o r  o f  7^ F .  f o r  1 ,4 0 0  
f e e t  i n  t h i s  p a r t i c u l a r  a l t i t u d i n a l  ran ge  i s  q u i t e  u s e f u l  
In  th e  d e t e r m in a t i o n  o f  g e n e r a l  tem p era tu re  t r e n d s  on 
M lto u er  R id ge#  The minimum te m p e r a tu r e  r e c o r d e d  a t  
M is s o u la  d u r in g  t h e  p a s t  56 y e a r s  was -28® F * , w h ereas  
th e  minimum f o r  1947 was - s o  p ,  r e c o r d e d  on Jan uary  3*
The M is s o u la  maximum d u r in g  t h e  same 66 y e a r  p e r io d  was 
105^ F* w h i le  th e  1947 maximum was 98°  on J u ly  14*
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The g r e a t e r  p o r t io n  o f  w e s t e r n  o n t  ana m oun ta in  
m a sses  s u p p o r t  from s p a r s e  t o  h ea v y  s ta n d s  o f  c o n i f e r o u s  
t im b e r ,  from th e  e d g e s  o f  t h e  m ajor v a l l e y s  t o  th e  summits  
o f  a l l  b ut th e  h ig h e r  m o u n ta in s  and t h o s e  whose r o c k y  
summ its do n o t  h o ld  s u f f i c i e n t  s o i l  t o  s u p p o r t  t r e e s *  
A lth o u g h  lo g g in g  o p e r a t i o n s ,  and f o r e s t  f i r e s  h ave  a f f e c t e d  
c o n s id e r a b l e  a r e a s ,  a c t u a l l y  many o f  t h e s e  t r a c t s  s u p p o r t  
g r e a t e r  v e r t e b r a t e  p o p u l a t i o n s  th a n  do a d j a c e n t  v i r g i n  
t im b e r  s ta n d s*
D e s c r i p t i o n s  o f  p r i n c i p a l  s t u d y  a r e a s * The m a j o r i t y  
o f  th e  f i e l d  work f o r  t h i s  s t u d y  was done In f o u r  p r i n c i »  
p a l  a r e a s  w i t h i n  r e a s o n a b le  d r i v i n g  d i s t a n c e  o f  l l i s s o u l a ,  
Montana* A g e n e r a l  d e s c r i p t i o n  o f  ea c h  o f  t h e s e  a r e a s  
f o l l o w s  ;
1* M ito u er  R id g e  e x t e n d s  i n  a n o r t h e a s t e r l y  dire©*- 
t i o n  from t h e  v a l l e y  o f  th e  C la rk * a  Fork R iv e r  a t  a p o in t  
( 3 ,S 5 0  f e e t )  a b o u t  5 m i l e s  e a s t  o f  M is s o u la ,  t o  th e  summit 
o f  M a r sh a ll  M ountain  ( 7 , GOO f e e t ) *  M a r sh a ll  Greek f lo w ­
in g  from n o r t h e a s t  t o  s o u t h w e s t  i n t o  th e  C la r k ’ s  Fork  
R iv e r  i s  j u s t  n o r th w e s t  o f  M ito u e r  R id g e ;  w hereas M lto u er  
O u lc h , w i t h  i t s  s m a l le r  s t r e a m ,  f lo w in g  r o u g h ly  p a r a l l e l  
t o  M a r s h a l l  C reek  d r a in s  t h e  s o u th w e s t  f a c i n g  slop© o f  
M lto u e r  Ridge*
The to p  o f  th e  r id g e  fro m  4 ,0 0 0  f e e t  t o  4 ,8 0 0  f e e t ,  
w h ich  r e p r e s e n t s  a l i n e a r  d i s t a n c e  o f  a b o u t  1 ,2 0 0  y a r d s ,  
end t h a t  p o r t io n  o f  t h e  s o u t h e a s t  f a c in g  s l o p e  b e lo w  t h i s  
p o r t io n  o f  t h e  r i ^ g e ,  down t o  4 ,0 0 0  f e e t  co m p rised  th e
100
9 0
6 0
7 0
c«
ou.
6 0
5 0o
4  O9>O
<
3 0
20
Jan Feb Mar Jun JulApr May Aug Sep Oct Nov Dec
55  year average (1892 - 1946) — — — — 1947
FIGURE I. Approximate mean maximum, mean monthly, and mean minimum tempera­
tures by months at about 4 , 6 0 0  fee t  near Missoula, Montana. Derived by 
application of o 7 degree correc t ion  foctor to records of the U.S. Wea­
ther Bureau S t a t i o n  at Missoula ( 3 , 2 0 0  f e e t ) .
l ü
most: Im p ortan t s I n it ie  a r o a  unrier o b s e r v a t io n  (l' ij / i ire  1 2 ) .
Xn 1910 t h i s  s lo p e  and th e  facln£;. s l o p e  a c r o s s  ^^Itouer  
G ulch were burnod In  a m ajor f o r e s t  f i r e *  In  1947 t h e  
aro a  su p p o r te d  s c a t t o r o d  clum ps o f  two age grou p s o f  P on-  
rlerosa  P in e  and Doug l a  a F ir *  T here were m ature t r e e s  o f  
b o th  s p e c i e s  w h ich  load s u r v iv e d  th e  1910  f i r e  and clujnpa 
o f  p r e d o m in a te ly  young D ou g las  F i r  w h ich  had grown s i n c e  
1 9 1 0 . The s lo p e  l a  a p p r o x im a t e ly  30  d e g r e e s  from th e  
h o r i z o n t a l ,  and e x h i b i t s  a few  l im e s t o n e  o u tc r o p p in g s*
2* The P a t t e e  Canyon a r e a  I n c lu d e s  su c h  landm arks  
a s  F oun t S e n t i r a i ,  U n i v e r s i t y  F o u n t a in ,  and P a t t e e  P o in t*  
The a r e a  i s  bounded on t h e  n o r t h  b y  th e  C la r k ’ s  Fork  
H iv e r  V a l le y ^  on t h e  w e s t  b y  t h e  B i t t e r r o o t  R iv er  v a l l e y ,  
on t h e  e a s t  b y  D eer and B ea r  C r e e k s ,  and on th e  s o u th  by  
M i l l e r  Croek* I n c l u d i n g  a p p r o x im a te ly  28 sq u are  m i l e s ,  
e l e v a t i o n s  ra n g e  from  3 , 2 0 0  f e e t  on t h e  Montana S t a t e
U n i v e r s i t y  campus t o  s l i g h t l y  more th an  C ,000  f e e t  on t h e
summit o f  P a t t e e  P o in t*
Lower s o u th  and w e s t  s l o p e s  v a r i a b l y  su p p ort grass*# 
la n d s  and open s ta n d s  o f  P o n d ero sa  F in e*  Areas above  
4 , 8 0 0  f e e t  su p p o r t  s t a n d s  o f  D o u g la s  F ir  and Ponderosa  
P in e *  K orth  and e a s t  e l o p e s  a r e  c h a r a c t e r i s t i c a l l y  c o v e r e d  
w it h  h eavy  s t a n d s  o f  D o u g la s  F i r  and Larch from th e
b o tto m s  o f  t h e  v a r i o u s  d r a in a g e s  t o  th e  t o p s  o f  th e  r id g e s *
3 .  The R a t t l e s n a k e  C reek  a r e a  l i e s  in  th e  f o o t h i l l s  
o f  th e  M is s io n  M ountain  Range* E l e v a t i o n s  range from
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about 4 ,0 0 0  f e e t  on t h e  low er  p o r t io n  o f  R a t t l e s n a k e  
Greek t o  about 8 ,0 0 0  f o o t  on th e  summit o f  S t u a r t  Peak# 
There a r e  numerous s m a l l  la k e s  In  th e  upper t r i b u t a r y  
v a l l e y s ,  ran^;lng from. £ ,5 0 0  t o  7 ,0 0 0  f e e t  In  s u r f a c e  
e l e v a t i o n #  T h is  a r e a  i s  n o t  p e n e t r a t e d  by road s end has  
n o t  b een  s u b j e c t  t o  l o d g i n g  e x c e p t  f o r  some o f  t h e  s lo p e s  
on low er  R a t t le s n a k e  Creek#
K ea r ly  a l l  im p o r ta n t  f o r e s t  t r e e  s p e c i e s  a r e  r e p r e ­
s e n t e d ,  w ith  D ouglas  F i r ,  P onderosa  P in e ,  A lp in e  F i r ,  
V /h ite-B ark ed  P i n e ,  Fuglem an S p ru ce , and l a r c h  among th e  
m ost abundant# T h e ir  d i s t r i b u t i o n  ap pears  d ep en d e n t  upon 
e l e v a t i o n  and e x p o s u r e  (F ig u r e  20)#
4# The B i t t e r r o o t  M ountains o f  Montana e x te n d  from  
j u s t  s o u th w e s t  o f  M i s s o u l a ,  s o u th  a lo n g  th e  Montana-*-Xdaho 
s t a t e  boundary f o r  more th a n  100 m i le s #  That p o r t io n  o f  
th e  ra n g e  w ith  d r a in a g e  i n t o  th e  B i t t e r r o o t  E l v e r ,  and 
n o r t h  o f  H a m ilto n , M on tan a , was v i s i t e d  on many o c c a s io n s #  
E l e v a t i o n s  in  t h i s  a r e a  ra n g e  from 3 ,2 0 0 - 3 , 5 0 0  f e e t  In  
th e  B i t t e r r o o t  v a l l e y  t o  9 ,5 4 0  f e e t  a t  th e  summit o f  St#  
J o s e p h ' s  Peak# A n o th er  d ozen  peaks in  t h i s  40  m i le  p or­
t i o n  o f  th e  ran ge r i s e  ab ove 9 ,0 0 0  f e e t #  A s u b s t a n t i a l  
p o r t i o n  o f  th e  a r e a ,  e s p e c i a l l y  In toward th e  s t a t e  l i n e  
i s  H udson!an and A lp in e  in  c h a r a c t e r ,  w ith  many a r e a s  w e l l  
above t h e  t im b er  l i n e #  V e g e ta t io n  t y p e s  p r o b a b ly  in c lu d e  
n e a r l y  a l l  im p o r ta n t  s p e c i e s  found i n  c e n t r a l  w e s te r n  
Montana# Snow may re m a in  i n  h ig h  p r o t e c t e d  s p o t s  th r o u g h ­
o u t  th e  e n t i r e  year#
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The f i r s t  r e c o r d e d  o b s e r v a t io n  o f  C la r k ’ s Tfutcracker  
a p p e a r s  In th e  j o u r n a l s  o f  th e  Lewis and C lark  E x p e d i t io n  
o f  1804--06, under d a t e  o f  A ugust 2 2 ,  1005  {T h w a ite s ,  
1906)'» . D a v is  and S t e v e n s o n  (1 9 5 4 )  in  m aking a s t u d y  
o f  th e  Lew is and C la r k  E x p e d i t i o n  j o u r n a l s  p la c e  t h i s  
f i r s t  r e c o r d e d  o b s e r v a t i o n  as  on th e  Montana s id e  o f  
t h e  B i t t e r r o o t  M o u n ta in s ,  n ea r  the head o f  what i s  now 
known a s  t h e  B ea v erh ea d  E l v e r .  They h ave  f u r th e r  d e t e r ­
m in ed  t h a t  t h e  ty p e  s p e c im e n  c o l l e c t e d  on May 2 8 , 1 0 0 6 ,  
was o b ta in e d  ab ou t tw o  m i l e s  n o r th  o f  Kami a h , Idaho  
C o u n ty , Idaho*
H a b i t a t  r e l a t i o n s .  E c o l o g i c a l  f a c t o r s  l i m i t i n g  
C la r k ’ s  n u t c r a c k e r  a r e  n o t  c l e a r .  In  v a r i o u s  p a r t s  o f  
t h e  Eooky M ou n ta in  a r e a  t h e y  a r e  r e p o r t e d  a s  o c c u r r in g  
I n  n e a r ly  a l l  t y p e s  o f  m o u n ta in o u s  c o n i f e r  h a b i t a t s .
B en t  ( 1 9 4 6 )  w r i t e s :  ’’The n u tc r a c k e r  i s  a m ountain  b i r d ,
r a n g in g  from 5 ,0 0 0  f e e t  up t o  1 2 ,0 0 0  o r  ev en  1 5 ,0 0 0  f e e t ,  
a c c o r d in g  t o  l a t i t u d e  and s e a s o n ;  i t s  b r e e d in g  range seem s  
t o  be m a in ly  b e tw een  6 ,0 0 0  and 8 ,0 0 0  f e e t ,  o r  from t h e  
lo w e r  l i m i t  o f  t h e  c o n i f e r o u s  f o r e s t  up t o  t im b er l i n e ” .  
S a u n d ers  (1 9 2 1 )  w r i t i n g  o f  C la r k ’ s E u tc r a c k e r  d i s t r i b u t i o n  
i n  Montana s t a t e s  t h a t  I t  i s :  ”An abundant permanent
« A l l  r e f e r e n c e s  a r e  c r e d i t e d  to  th e  a u th o r  and are  d a te d  
i n  th e  body o f  t h e  t h e s i s .  An a l p h a b e t i c a l  l i s t i n g  o f  
l i t e r a t u r e  c i t e d  a p p e a r s  a t  th e  end o f  t h e  t h e s i s .
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r e s i d e n t  o f  th e  m o u n ta in s  th r o u g h o u t  the  w e s te r n  h a l f  o f  
th e  s t a t e ,  ra n g in g  e a s tw a r d  to  th e  e a s te r n m o s t  m ou n ta in  
ranges,**
A s u r v e y  o f  t h e  l i t e r a t u r e  I n d i c a t e s  t t ia t  C la r k ' s  
N u tc r a c k e r  shows a p r e f e r e n c e  f o r  h ig h e r  e l e v a t i o n s ,  
© s p e c i a l l y  t h o s e  a r e a s  s u p p o r t in g  c o n i f e r s  w h ich  p rod uce  
l a r g e  s e e d s  ( l « e *  P ln u s  f l e x l l u s , P in u s  a l h l c a u l i s , e t c , ) .  
However th e  lo w e r  e l e v a t i o n s  f o r e s t e d  w ith  P in o s  p o n d ero sa  
and P in u s  e d u l l s  a r e  a l s o  r e p o r t e d  to  su p p o rt  l a r g e  n u t ­
c r a c k e r  p o p u la t io n s  © s p e c i a l l y  d u r in g  th e  c o ld e r  m onths  
o f  th e  y e a r .  D uring m onth s o f  i n s e c t  ahundanc© t h e y  a r e  
e n c o u n te r e d  o u t  o f  o t h e r w i s e  norm al h a b i t a t s  b o th  ab ove  
th e  t im b e r  l i n e  and b e lo w  t h e  t im b er  b e l t s  In  th e  more 
a r i d  a r e a s .
I n  i^ e stern  M ontana# I  have found C la rk es  N u tcr a ck er  
d i s t r i W t l o n  a p p a r e n t l y  c l o s e l y  r e l a t e d  t o  th e  o c c u r r e n c e  
o f  th e  P on d erosa  p in e  ( Fin u e  p on d erosa  ) .  th e  Hihite^Bark  
P in e  ( P in u s  a l b l c a u l i a  ) .  and t h e  D ouglas F ir  ( F a eu d o tsu g a  
t a x l f o l i a ) .  S a u n d ers  ( 1 9 2 1 )  w r i t e s ?  " s in c e  w h lte -b a r k  
p in e  i s  a H udsonlan  z o n e  t r e e ,  y e l lo w  pin© ĵ Flnus p o n d e r o e ^  
a T r a n s i t i o n  s p e c i e s #  and l im b e r  p in e  ra n g in g  from  
H u dsonlan  down th r o u g h  C an ad ian  and i n t o  T r a n s i t i o n ,  t h e  
abundance o f  N u tc r a c k e r s  a t  v a r i o u s  e l e v a t i o n s  i n  f a l l  
and w i n t e r ,  v a r i e s  w i t h  th e  abundance o f  th e  s e e d s  o f  
t h e s e  v a r i o u s  s p e c i e s . "
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P ro b a b ly  th e  moat im p ortan t epG olea o f  t r e e  In  th e  
e c o l o g y  o f  Clarfo*© H u tc r a c k e r  In  wep t e r n  Montana* la  th e  
P o n d ero sa  Pine# (These t r e e s  not o n ly  p r o v id e  n e a t  a i t e e *  
b u t a l s o  p rod uce e e e d a  la r g e  enough to be o f  some im por­
ta n c e  i n  th e  d i e t  o f  t h e  n u tcr a c k e r #  l ’o r é e t S e r v ic e  
E xp er im en t S t a t i o n  t e s t a  ©how p on d erosa  P in e  s e e d s  from  
Idaho and w e s te r n  M ontana f o r e s t s  a v e r a g e  about 10*000  
t o  th e  pound f Gunn in g  ham e t .  a l . ,  1926) #
The W h ite -B ark  P in o ,  found o n ly  a t  h ig h e r  e l e v a t i o n s  
i s  a l s o  im portant a s  a p rod u cer  o f  s e e d s  r e a d i l y  ta k e n  
by n u t c r a c k e r s .  The s e e d s  o f  th e  White-*Bark P in e  number
i- a b ou t 2 ,8 0 0  to  th e  pound (Van B e r s a l*  1 9 3 9 )«
The D o u g la s  F i r  i s  u t i l i s e d  by t h e  n u tc r a c k e r  f o r
p
■*: n e s t  s i t e s .  The f a c t  th a t  i t  p rod u ces  v e r y  s m a ll  s e e d s ,
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a b o u t  4 4 ,0 0 0  to  t h e  pound fOunnlngham e t ,  a l . ,  1 9 2 6 )  may 
a c c o u n t  f o r  i t s  a p p a r e n t  un im p ortance  a s  a so u r c e  o f  food#  
D i s t r i b u t i o n  and  fo o d  s u p p ly . In  w e s t e r n  Montana, 
t h e  p o n d ero sa  P in e  ( y i n u s  p o n d e r o s a ) .  w h ose  s e e d s  a r e  
p r o b a b ly  im p o rta n t  i n  t h e  d i e t  o f  n u t c r a c k e r s ,  p rod u ces  
g o o d  s e e d  c r o p s  i r r e g u l a r l y ;  on an  av^irage o f  ab out once  
© very 3  to  4 y e a r s  (Cunningham et*  a l . ,  1 9 2 6 ) ,  In l a t e  
1 9 4 6  and e x te n d in g  i n t o  e a r l y  1 9 4 7 , P ond erosa  P in e  s e e d s  
w ere  i n  good  s u p p ly  in  th e  s tu d y  a r e a s  and n u tc r a o k e r e  
w ere common to  ab un dan t#  H ow ever, from m id -1947  i n t o  
e a r l y  1948 v e r y  few  s e e d s  c o u ld  be fo u n d , and n u tc r a c k e r s  
becam e r a r e  to  a p p a r e n t l y  e n t i r e l y  a b s e n t  from most 
a r e a s  w here th e y  had been  common to  abundant a y e a r  e a r l i e r .
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F ig u r e  3 shows t h e  numbers o f  n u tc r a c k e r s  o b se r v e d  p e r  
t r a i l  hour and p e r  t r a i l  m i l e  d u r in g  t h i s  p e r io d  o f  
d im i n i s h i n g  P o n d er o sa  P in e  se e d  a v a i l a b i l i t y #  The low s  
shown f o r  January  and f o r  May o f  1 9 4 7  ̂ a r e  n o t  n e c e s s a r i l y  
i n d i c a t i v e  o f  lo w e r  n u t c r a c k e r  p o p u la t io n s  In  th e  a re a  
as a w h o le ,  but r a t h e r  due to  f a u l t s  in  th e  sam p les  
t a k e n .  Even d u r in g  s e a s o n s  when n u tc r a c k e r s  may be c l a s s e d  
a s  abundant i n  a r e g i o n ,  t h e i r  d i s t r i b u t i o n  I s  n o t  homo­
g e n o u s .  More a r e a s  v i s i t e d  d u r in g  January and  May o f  
1 9 4 7 ,  e i t h e r  d id  n o t  s u p p o r t  ms|sy n u t c r a c k e r s ,  o r  a p p ea red  
t o  be e n t i r e l y  v o id  o f  t h e  s p e c i e s .
T h at fo o d  p l a y s  a  dom inant r o l e  i n  th e  v a r y in g  d i s ­
t r i b u t i o n  o f  C la r k ’ s  n u t c r a c k e r ,  h as  b een  s u g g e s t e d  by  
s e v e r a l  w r i t e r s  i n c l u d i n g  B u st  ( 1 9 1 5 ) .  F o n a o so f  (1 9 3 3 )  
d e m o n str a te d  w e l l  a  c o r r e l a t i o n  b etw een  i n v a s i o n s  i n t o  
e a s t e r n  and w e s te r n  E u rop e o f  t h e  S i b e r i a n  Ifa toraok er  
( B heifra/^a e a r y o o a t a e t e a  m acrorhynehua ) and f l u c t u a t i o n s  
i n  th e  numbers o f  s k i n s  ta k e n  from th e  S q u i r r e l  ( S c iu r u s  
v u l g a r l a ) .  sh ow in g  t h a t  b o t h ,  though  e s p e c i a l l y  t h e  
n u t c r a c k e r ,  w ere d e p e n d e n t  upon th e  n u t s  o f  th e  ’’S ib e r ia n  
Cedar** ( P in u s  cembra s l b l r l c a ) . He c i t e s  r e f e r e n c e s  
w h ich  i n d i c a t e  t h a t  t h l a  t r e e  d oes  n ot produce a good  
c r o p  ©very y e a r ,  b u t  r a t h e r  a f t e r  a good c r o p  y e a r ,  f o l l o w  
s e v e r a l  y e a r s  w i t h  s m a l l e r  c r o p s ,  or  w ith  no c r o p s  a t  
a l l .  S i m i l a r l y  K lr ik o v  (1 9 5 7 )  p o in t s  o u t  i n  h i s  E n g l i s h
10
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U1
T* 6
1946
Dec J o n
I 94 7 948
Feb Mor I Apr Moy J u n Jul Aug S e p Oct Nov Dec J o n Feb
Birds  p e r  t ro i l  hou r
Birds 210 93 267 720 200 67 no 83 139 75 67 72 57 33 59
Hours 23 47 57 102 32 34 20 44 60 53 57 45 42 47 45
Miles 26 47 56 90 36 41 25 62 65 102 91 58 50 60 55
Figure ji. Numbers of Clark's Nutcrackers  observed (seen and/or  heard) per t r a i l  hour 
and per trail  mile by months from December 1946  to F e b r u a r y  1 9 4 8 .
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summary t h a t  IT uclfraga c a r y o c a t a c t e s  **ln th e  E u rop ean ,  
S i b e r i a n  and M iddle  A s i a t i c  p a r t s  o f  i t s  a re a  I n h a b i t s  
th e  f i r  and c e d a r  f o r e s t s  d u r in g  th e  n e s t i n g  p e r i o d ,  
f e e d i n g  on f i r  s e e d s  and c e d a r  n u t s * " ( i . e .  s e v e r a l
s p e c i e s  o f  P in u s  and P l c e a ) ♦ He f u r t h e r  s t a t e s :  *A
p e r i o d i c i t y  o f  f r u l t ^ b e a r l n g  i s  p e c u l i a r  t o  t h e s e  coni** 
f e r o u s  s p e c i e s ,  on th e  f l u c t u a t i o n s  o f  e h lc h  th e  nut-* 
c r a c k e r s  m i g r a t io n s  c h i e f l y  d ep en d , b e g in n in g  w i t h  i n s i g ­
n i f i c a n t  d is p la c e m e n t s  from  r e g io n s  w it h  e i t h e r  bad c r o p s  
o r  no c r o p s  a t  a l l ,  t o  t h o s e  w ith  b e t t e r  crop s and e n d in g  
i n  t h e  b i r d s ♦ m ig r a t io n s  f r œ i  S i b e r i a  to  w e s te r n  E u ro p e ,  
w h ich  f a c t ,  a t t r a c t i n g  g r e a t  a t t e n t i o n ,  to o k  p l a c e  when 
poor c r o p s  o f  c e d a r  n u ts  and f i r  s e e d s  c o in c id e d  o v e r  a 
v a s t  a r e a  o f  w e s te r n  S i b e r i a  and e a s t e r n  E u r o p e .*
A r e v ie w  o f  th e  Am erican l i t e r a t u r e  i n c lu d in g  more 
th a n  60  i n d i v i d u a l  r e f e r e n c e s  r e v e a l s  t h a t  i n  c e r t a i n  
y e a r s  i n v a s i o n s  o f  C lark* s  I fu tcra ek era  have ta k e n  p l a c e  
i n t o  a r e a s  o u t s i d e  o f  t h e i r  u s u a l  r a n g e s .
Prom th e  b e g in n in g  o f  o b s e r v a t io n s  i n  O ctob er  1 0 4 6 ,  
th ro u g h  A p r i l  1 9 4 7 , f a r  more y e a r l i n g s  w ere e n c o u n te r e d  
i n  th e  f i e l d  th a n  a d u l t s .  T hese y e a r l i n g s  w ere u s u a l l y  
fo u n d  in  f l o c k s  o f  from 16 t o  80  o r  more b ir d s *  Of 77  
n u t c r a c k e r s  c o l l e c t e d  d u r in g  t h e s e  7 m o n th s , 66 were  
y e a r l i n g s *  S e l e c t i v e  c o l l e c t i n g  was n e c e s s a r y  i n  o r d e r  
t o  o b t a in  t h e  21 a d u l t s ,  IV o f  w hich  were taken  in  Feb­
r u a r y ,  M arch, and A p r i l ,  when b r e e d in g  b ir d s  were b e in g
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so u g h t*  I t  I s  n o t  th o u g h t  t h a t  th e  dom inance In  numbers 
o f  y e a r l i n g s  i n d i c a t e d  a s c a r c i t y  o f  a d u l t s *  B ecau se  th e  
y e a r l i n g s  were f l o c k e d ,  t h e y  were more c o n s p ic u o u s  and  
p r o b a b ly  s c r e e n e d  t h e  more wary a d u l t s .  I t  i s  th o u g h t  
t h a t  t h e s e  a d u l t s  o c c u r r e d  u s u a l l y  i n  p a i r s ,  o r  s m a l l  
l o o s e  f l o c k s  i n  some a r e a s ,  and p erh a p s  were n o t  ev en  
p r e s e n t  i n  o t h e r  a r e a s  w here y e a r l i n g s  were abundant*
On t h e  c o n t r a r y ,  b e g in n in g  on A ugust 1 9 ,  1 0 4 7 ,  and 
e x t e n d in g  th r o u g h  A p r i l  3 0 ,  1 9 4 3  th e  101 n u tc r a c k e r s  
c o l l e c t e d  have been  a d u l t s ,  w i t h  t h e  e x c e p t i o n  o f  1  
j u v e n i l e  c o l l e c t e d  on O ctob er  4 ,  1947* Ĵ o s e l e c t i v e  c o l ­
l e c t i n g  was done d u r in g  t h i s  l a t e r  p e r io d  due t o  t h e  
s c a r c i t y  o f  n u t c r a c k e r s  i n  t h i s  r e g io n *  I t  i s  p o s s i b l e  
t h a t  some o f  t h e  ICO b i r d s  c l a s s e d  a s  a d u l t s  were a d u l t s  
l e s s  th a n  2 y e a r s  o l d ,  and i n d i s t i n g u i s h a b l e  from o ld e r  
b i r d s  by plum age c h a r a c t e r s *
From Decœtïber 1 9 4 6 ,  th r o u g h  J u ly  1 9 4 7 , ab ou t  60  p e r ­
c e n t  o f  a l l  n u t c r a c k e r s  o b s e r v e d  were known t o  b e  i n  
f l o c k s  num bering 11 o r  more b ir d s #  H owever, from  A ugust  
1 9 4 7 ,  th r o u g h  F eb ru a ry  1 9 4 8 ,  l e s s  th an  4 p e r c e n t  ( a l l  in  
Septem ber 1947) o f  o b se r v e d  n u tc r a c k e r s  were known t o  be 
i n  f l o c k s  o f  11 or more b ir d s *  F ig u r e  4 shows th e  change  
w h ich  o c c u r r e d  in  th e  g e n e r a l  p a t t e r n  o f  f l o c k  s i z e s *
The c o m p o s i t io n  o f  t h e s e  f l o c k s  was d e term in ed  t o  
b e  p r e d o m in a te ly  y e a r l in g *  Of 51 b ir d s  c o l l e c t e d  from  
f l o c k s  o f  11 o r  more n u t c r a c k e r s ,  o n ly  5 were fou n d  t o  be  
a d u l t s *  Two o f  t h e s e  a d u l t s ,  b o th  m a le s ,  ap p eared  t o  be
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a c t u a l  membera o f  t h e  f l o c k s ,  w hereas  th e  t h i r d ,  an a d u l t  
f e m a le ,  was c o l l e c t e d  in  th e  m id s t  o f  a f l o c k  o f  y e a r l i n g s ,  
b u t  was foun d  t o  be  a n e s t i n g  b i r d  { s e e  page 4 2 )  and 
p o s s i b l y  was n o t  a c t u a l l y  a p a r t  o f  t h e  f l o c k .  The 
amount o f  lan d  a r e a  o v e r  w h ich  I n d i v i d u a l s  o f  f l o c k s  o f  
y e a r l i n g  n u t c r a c k e r s  w ere found  d i s t r i b u t e d  d u r in g  th e  
p e r io d  from O cto b er  1946 th ro u g h  June 1947 v a r ie d  con sid er -#  
a b l y .  In  m ost i n s t a n c e s  i n d i v i d u a l s  o f  f l o c k s  o f  25  or  
more b i r d s  w ere b r o a d c a s t  o v e r  an a re a  o f  from ab out 5 
a c r e s  t o  a sq u a re  m i l e .  T hese f l o c k s  moved In  a g iv e n  
d i r e c t i o n  a p p a r e n t ly  u s in g  th e  r e g u l a r  c a l l  t o  m a in t a in  
c o n t a c t .  D uring  March and A p r i l  o f  1 9 4 7 , a few  ground  
f e e d i n g  f l o c k s  were c e e n  i n  com pact grou p s c o v e r in g  l e s s  
th an  an a c r e .  T h ese  f l o c k s ,  e x c e p t  f o r  a few  s t r a g g l e r s ,  
moved forw ard  p a r t l y  by w a lk in g  and p a r t l y  by s h o r t  f l i g h t s  
from  t h e  r e a r  o f  t h e  f l o c k  t o  th e  f r o n t .
By A ugust 1 9 4 7 ,  t h e s e  f l o c k s  were no lo n g e r  fo u n d ,  
e x c e p t  f o r  1 f l o c k  o f  12 b ir d s  s e e n  In  Septem ber ( s e e  
b e lo w )  * Hor w ere any f l o c k s  o f  more than 10 n u t c r a c k e r s  
o b s e r v e d  u n t i l  a f t e r  March 1 ,  1 9 4 8 .
The f o l l o w i n g  a c c o u n t  d e s c r i b e s  what was p r o b a b ly  a 
m ig r a to r y  f l i g h t ,  o r  a t  l e a s t  a movement o f  f l o c k s  o v e r  
g r e a t e r  d i s t a n c e s  th an  t h e y  a re  commonly s e e n  to  m ove.
At 0 9 3 6  on Sep tem b er 4 ,  1 9 4 7 ,  a t  about 4200  f e e t  
n e a r  t h e  B l a c k f o o t  R iv e r  in  M is s o u la  C ounty , a com pact  
f l o c k  o f  12 n u t c r a c k e r s  was s e e n  to  f l y  o v e r  a t  a b o u t  600
1948(946 1947
Nov Dec Jan Feb
Hours 23 47 57  102 32
67 110 83  139 75 67 72 57 33 59
34 20 4 4  6 0 53 57 4 5 42 4 7 45
25 and over (Value 5 0 )
1 1 to 2 4 (Voi ue 17)
6 to 10 (Value 8)
4 or 5 (Value 4)
1 to 3 (Value actual )
Figure Percentages of total Clark's Nutcrackers observed in groups of specified sizes
by monttis from December 1946 to February 1948.
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f e e t .  They d is a p p e a r e d  b e h in d  a r id g e  more than a m i l e  
aw ay. About 30  s e c o n d s  l a t e r  a s i m i l a r  f l o c k  num bering  
8 b ir d s  a p p ea red  o v erh ea d  and was w atched  w it h  b i n o c u l a r s  
f o r  more th an  1§ m i l e s  b e f o r e  i t  t o o  d isa p p e a r e d  beyond th e  
same r i d g e .  T l ie ir  b e h a v io r  was n o t  c h a r a c t e r i s t i c  o f  n u t­
c r a c k e r s  f l y i n g  from one f e e d in g  a r e a  to  a n o th e r .  P l i g h t  
was r a p i d ,  r e g u l a r ,  and s u s t a in e d  in  a s o u t h e a s t e r l y  
d i r e c t i o n *  c a l l s  w ere h eard  from  e i t h e r  o f  th e  f l o c k s .
S i m i l a r  th o u g h  more e x t e n s i v e  n u tc r a c k e r  f l i g h t s  were ob­
s e r v e d  b y  W ebster  (1 9 4 7 )  in  Septem ber o f  1 9 4 5 , n ea r  Ogden, 
tr ta h .
A l t i t u d i n a l  d i s t r i b u t i o n .  The h a b i t a t s  o c c u p ie d  b y  
C la r k * s  N u tc r a c k e r  a r e  f o r  t h e  m ost p a r t  l o c a t e d  on t h e  
s l o p e s  o f  t h e  p r i n c i p a l  m ountain  r a n g e s  o f  w e s t e r n  Worth 
A m erica . N u tc r a c k e r s  h ave  b een  r e p o r te d  from D eath  V a l l e y  
(G ilm a n , 19S6 and 193 7 )  and from e l e v a t i o n s  i n  e x c e s s  o f  
1 3 ,0 0 0  f e e t  (P a c k a r d , 1 9 3 5 ) .
S e a s o n a l  a l t i t u d i n a l  movements a r e  r e p o r te d  by s e v e r a l  
w r i t e r s  i n c l u d i n g  L in c o ln  ( 1 9 3 9 ) ,  b u t  a r e  n o t  known t o  be 
b a se d  upon q u a n t i t a t i v e  d a t a .  Though my d a ta  are  i n s u f f i ­
c i e n t  f o r  d e f i n i t e  c o n c l u s i o n s ,  enough I n fo r m a t io n  was 
c o l l e c t e d  t o  i n d i c a t e  a t r e n d  i n  a l t i t u d i n a l  d i s t r i b u t i o n  
i n  c e n t r a l  w e s t e r n  Montana (T a b le  1 ) .  A few  w ea k n e sse s  
i n  th e  sam ple  t a k e n ,  h ow ever , m ust be en u m era ted . The 
b u lk  o f  th e  d a ta  f o r  e l e v a t i o n s  ab ove 7 ,0 0 0  f e e t  was c o l ­
l e c t e d  d u r in g  J u l y ,  A u g u s t ,  and Septem ber o f  1947 ,
P o p u la t io n s  o b se r v e d  th ro u g h  th e  end o f  June 1947 c o n s i s t e d  
p r i n c i p a l l y  o f  y e a r l i n g s ,  u s u a l l y  In  f l o c k s ,  vàiereas a f t e r  
t h a t  month m ost n u tc r a c k e r s  were a d u l t s  o b se r v e d  in  s i n g l e s  
and p a i r s .  B ecause m ost t r i p s  were o f  b u t  one d a y ' s  du­
r a t i o n ,  o f t e n  c o n s i s t i n g  o f  an a s c e n t  up s l o p e  d u r in g  the 
m o r n in g , and a d e s c e n t  d u r in g  t h e  a f t e r n o o n ,  d a i l y  ver-^ 
t i c a l  m ovem ents may h ave a f f e c t e d  th e  d a ta  m a t e r i a l l y .  
B eca u se  o f  t h e  f o r e g o i n g  enum erated  w e a k n e sse s  In th e  con­
s t a n c y  o f  t h e  a l t i t u d i n a l  sam ple t a k e n ,  i t  i s  n o t  deemed  
a d v i s a b l e  t o  make a s t a t i s t i c a l  a n a l y s i s #
TAB IE 1
ALTITUDINAL DISTRIBUTION OF CLARKES 
TOTCHACKER IN  CENTRAL WESTERN MONTANA 
FROM DECEMBER 194 é  THROUGH NOVEMBER 1947.
Range In feet above sea level
Number of hours of Observation
Kutcrackers 
heard and/or 
seen
Nutcrackers heard and/or seen per hour
5,000-3,950 92 198 2.15
4,000-4,960 248 1,063 4.29
6,000-5,960 126 340 2.70
6,000-6,950 71 116 1.62
7,000-7,950 30 96 3.20
8,000-8,950 18 52 2.97
9,000—9,950 2 2 1.00
20
My o b s e r v a t i o n s ,  th o u g h  b y  no means c o n c l u s i v e ,  l e a d  
me t o  b e l i e v e  t h a t  i n  t h e  s t u d y  a r e a s  t h e r e  i s  a te n d e n c y  
f o r  m ost  n u tc r a c k e r s  t o  ra n g e  c o m p a r a t iv e ly  low d u r in g  
l a t e  O c to b e r ,  TTovember and Decem ber, and t o  spend c o n s id ­
e r a b l e  t im e in  th e  h ig h e r  m ountain  a r e a s  d u r in g  J u l y ,
A u g u s t ,  and Sep tem b er.
D uring th e  w in t e r  o f  1947^46 f r e q u e n t  t r i p s  w ere made 
t o  t h e  low er  e a s t  f a c i n g  s l o p e s  o f  t h e  B i t t e r r o o t  M o u n ta in s ,  
b etw een  F lo r e n c e  and V i c t o r ,  i n  R a v a l l i  County# T hese  
s l o p e s  r i s e  from th e  v a l l e y  o f  th e  B i t t e r r o o t  R iv e r  a t  
3 ,2 0 0  t o  3 ,5 0 0  f e e t  t o  p e e k s  from 9 ,0 0 0  t o  9 ,5 4 0  f e e t #
The lo w e r  s l o p e s  b etw een  4 ,0 0 0  and 5 ,0 0 0  f e e t ,  e s p e c i a l l y  
t h o s e  w i t h  s o u t h e a s t e r l y  e x p o s u r e s  a re  c o m p a r a t iv e ly  f r e e  
o f  snow d u r in g  m ost o f  t h e  w in te r  (F ig u r e  19)#  B iz a b le  
p o p u la t io n s  o f  E lk  and Mule D eer w in t e r  t h e r e .  I t  a l s o  
a p p e a rs  t o  be a fà v o r e d  w in t e r  ra n g e  f o r  n u tc r a c k e r s *  A l l  
o f  53  n u tc r a c k e r s  c o l l e c t e d  from t h i s  a re a  from O ctober  
1947 th ro u g h  February 1948  w ere a d u l t s #  From O ctob er  2 
u n t i l  December 2 6 ,  d u r in g  43  h ou rs  o f  o b s e r v a t io n  129 nut-# 
c r a c k e r s  were s e e n  a n d /o r  h ea rd ;  an a v er a g e  o f  3 . 0  p e r  
hour# From January  4 th r o u g h  February  1 4 ,  when 65 h ou rs  
were s p e n t  i n  t h e  a re a  o n ly  47  n u tc r a c k e r s  were o b s e r v e d ;  
an a v e r a g e  o f  0 . 9  b i r d s  p e r  h o u r .  H owever, from F eb ru ary  
28 th r o u g h  March 20 ( 1 9 4 8 )  84 n u tc r a c k e r s  w ere o b se r v e d  
i n  12 h o u r s ;  an a v e r a g e  o f  7 . 0  b i r d s  per  h o u r . F ig u r e  2
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g i v e s  a summary o f  numbers o f  n u tc r a c k e r s  e n c o u n te r e d  on 
e a c h  o f  t h e s e  B i t t e r r o o t  f i e l d  t r i p s *
D uring  l a t e  O c to b e r ,  Tfoveraber, and December t h e r e  
a p p ea red  t o  b e  a c o n c e n t r a t io n  o f  r e s i d e n t  a d u l t s  In p a i r s  
on t h i s  w in te r  r a n g e ,  w h ereas  d u r in g  January and F ebruary  
t h e r e  was a te n d e n c y  f o r  t h e s e  a d u l t s ,  s t i l l  in  p a i r s ,  
t o  b e  more d i s p e r s e d  and t o  be more o f t e n  e n c o u n te r e d  a t  
h ig h e r  e l e v a t i o n s *  D uring January and February what few  
n u t c r a c k e r s  c o u ld  be found  w ere m o s t ly  on th e  s o u th  f a c i n g  
s l o p e s  o f  th e  p r i n c i p a l  can yon s  w h ich  p e n e t r a t e  I n t o  th e  
h i g h e s t  p o r t i o n s  o f  t h e  B i t t e r r o o t  ran ge*  I t  I s  p o s s i b l e  
t h a t  th e  d i s p e r s a l  may have b een  in  p a r t  a movement o f  
p a i r s  b ack  i n t o  th e  i n t e r i o r  o f  t h e  ran ge  t o  n e s t i n g  a r e a s*  
A lth o u g h  sp éc im e n s  were c o l l e c t e d  from  t h i s  a re a  d u r in g  
o b s e r v a t i o n s ,  I  do n o t  b e l i e v e  t h a t  numbers o f  n u tc r a c k e r s  
or  t h e i r  d i s t r i b u t i o n  were m a t e r i a l l y  a f f e c t e d  b y  t h e  
c o l l e c t i n g  a c t i v i t i e s *
The s i t u a t i o n  was q u i t e  d i f f e r e n t  on F eb ru ary  28* 
Though 5 sp e c im e n s  taken  were a l l  a d u l t s ,  moat o f  t h e  22  
n u t c r a c k e r s  s e e n  on t h a t  d a te  d id  n o t  beh ave l i k e  t h e  
b i r d s  t h a t  had w in te r e d  th e r e *  E ig h t  were s e e n  i n  one  
s c a t t e r e d  f l o c k ,  w ith  no o b se r v e d  te n d e n c y  toward p a ir in g *  
One m a le  ta k e n  from a f l o c k  had gon ads l e s s  than  one t e n t h  
th e  volum e o f  th o s e  o f  a p a ir e d  m ale taken  th e  same day  
i n  th e  same a r e a  w h i l e  th e  l a t t e r  was in  a c t i v e  c o u r t s h ip *
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Figure^. Humbors of Clark's Hatoraokers soon and/or heard j>er hour on
lower Bitterroot Honntain slopes during t &  
winter of 1947-46•
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V o ic e » Gl a r k ^a n u tc r a c k e r  h a s  a c o n s id e r a b l e  v a r i e t y  
o f  c a l l s »  T hese appear t o  vary  w i t h  th e  s e a s o n  o f  th e  
y e a r  and w i t h  th e  s t im u lu s  w hich  may p rovok e  the  c a l l .
F or p u r p o se s  o f  d i s c u s s i o n  e l s e w h e r e  I n  t h i s  p a p e r , d e s ­
c r i p t i v e  names h ave  b een  a s s i g n e d  t o  e a c h  c a l l  t y p e .  I t  
I s  f e l t  t h a t  one f a m i l i a r  w ith  th e  s p e c i e s  w i l l  b e  a b l e  
t o  r e c o g n i s e  t h e s e  c a l l s  a s  t h e y  a r e  h e r e  d e s c r i b e d .  T h is  
l i s t i n g  o f  c a l l s  i s  n o t  co m p le te»  b ut I n c lu d e s  th o s e  c a l l s  
m ost commonly h eard  by t h i s  o b s e r v e r .
1 .  R e g u la r  c a l l :  D e s c r ib e d  v a r i o u s l y  a s  khaaa o r  
khraa ( P e t e r s o n ,  1 9 4 1 ) ,  c h a a r .  c h a r - r - r . c h u r - r - r . k r a - a - a .  
o r  k a r - r - r - r - a c k  ( B e n t ,  1 9 4 6 ) ,  and k a r * r * r * r  ( B a i l e y ,  1 9 1 8 ) ,  
t h i s  h a r sh  c a l l  l a  th e  m ost f r e q u e n t l y  u t t e r e d  by  b o th  
8e%es and I s  h e a r d  d u r in g  a l l  m onths o f  th e  y e a r .  H aving  
c o n s id e r a b l e  c a r r y in g  q u a l i t y .  I t  may b e h e a r d  from a d i s ­
ta n c e  o f  more th a n  a m i l e .  I t  l a  u s u a l l y  g iv e n  In  s e r i e s
o f  t h r e e s ,  b u t  may b e  g iv e n  o n ly  o n c e ,  o r  may b e  g iv e n  
many t im e s  I n  s u c c e s s i o n ,  e s p e c i a l l y  I f  th e  b ir d  I s  e x c i t e d *  
J u v e n i l e  b i r d s  u s e  t h i s  c a l l ,  th o u g h  an Immature q u a l i t y  
l a  n o t i c e a b l e  I n  I t s  s q u a l l i n g  c h a r a c t e r .
2 .  M u s ic a l  c a l l :  T h is  c a l l ,  s i m i l a r  In  many r e s p e c t s  
t o  t h e  f o r e g o i n g .  I s  c o m p a r a t iv e ly  l i q u i d  and s o f t .  Sound­
i n g  much l i k e  a subdued r e g u la r  c a l l .  I t s  c a r r y in g  q u a l i t y  
I s  n o t  g r e a t .  I  h ave  heard  I t  m ost  o f t e n  d u r in g  t h e  
s p r in g  m onths when a d u l t s  u s e  I t  d u r in g  th e  c o u r t s h i p  and 
n e s t i n g  p e r i o d s .  B oth  s e x e s  o f  a d u l t  b ir d s  are  known t o  
u s e  t h i s  c a l l .
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S* S h r i l l  c a l l ;  T h is  h ig h  p i t c h e d  and p e n e t r a t i n g  
s c r e e c h ,  d e s c r ib e d  b j  Dawson (1 9 2 3 )  a s  m eack . or m ea rr k . I s  
g iv e n  by b o t h  m a le s  and f e m a l e s .  G e n e r a l ly  th ou gh  n o t  
a lw a y s  u t t e r e d  d u r in g  a p p a r e n t  e x c i t e m e n t ,  t h i s  c a l l  may 
b e  heard  d u r in g  a l l  months o f  t h e  year#
4# S q u a l l i n g  c a l l :  T h is  c a l l  u t t e r e d  d u r in g  p e r i o d s
o f  a p p a ren t  e x c i t e m e n t  I s  b e s t  d e s c r ib e d  a s  a s q u a l l i n g  
p r o lo n g a t i o n  o f  th e  r e g u l a r  c a l l #  I t  may be u t t e r e d  by  
e i t h e r  s e x  o f  n u t c r a c k e r s  o f  a l l  a g e s  d u r in g  any month o f  
t h e  y e a r .
5# B u l l f r o g  c a l l :  Heard o n ly  from December t o  J u n e ,
t h i s  p e c u l i a r  c a l l ,  a c o m p a r a t iv e ly  s lo w  r a t t l e ,  so u n d in g  
much l i k e  th e  c r o a k in g  o f  a f r o g .  I s  g iv e n  by b o th  s e x e s  
o f  a d u l t s  and b y  a t  l e a s t  y e a r l i n g  f e m a l e s .  A lth o u g h  no  
y e a r l i n g  m a le s  a r e  d e f i n i t e l y  known to  have u se d  t h i s  c a l l .  
I t  I s  p r o b a b le  t h a t  th e y  t o o  u s e  I t .
6 # C r a c k le  and w h i s t l e  c a l l ;  The a l t e r n a t i n g  c r a c k l e s  
and w h eez in g  w h i s t l e s  a r e  s c a r c e l y  a u d ib le  a t  7 5  f e e t .
The b i r d  w h i le  u t t e r i n g  th ils  c a l l  d o es  c o n s id e r a b le  b ow in g  
and n eck  s t r e t c h i n g .  I n  c o n t r a s t  t o  th e  more or  l e s s  con ­
v e n t i o n a l  p o s tu r e  m a in ta in e d  when th e  o t h e r  c a l l s  a r e  
g i v e n .  T hese n o t e s  h ave  n o t  y e t  b een  a t t r i b u t e d  t o  a 
s p e c i f i c  s e x  o r  age g r o u p . Heard on s e v e r a l  o c c a s io n s  by 
d i f f e r e n t  b i r d s  d u r in g  o n ly  March and A p r i l ,  I t  w ould  ap­
p e a r  t h a t  t h i s  c a l l  was a s s o c i a t e d  w ith  th e  n e s t i n g  
p e r i o d .
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V# Hunger c a l l s  Much l i k e  th e  hunger c a l l s  o f  young  
c r o w s ,  t h e s e  s q u a l l i n g  n o t e s ,  s i m i l a r  in  q u a l i t y  t o  * 4 ” 
a b o v e ,  a re  u t t e r e d  by j u v e n i l e  b i r d s  o f  b o th  s e x e s  d u r in g  
th» p e r io d  o f  dependence a f t e r  l e a v i n g  th e  n e s t .  J u v e n i l e  
b ir d s  h ave  b een  h ea rd  u s in g  t h i s  c a l l  a s  l a t e  a s  A ugu st  
1 0 ,  1 9 4 7 .  Female n u t c r a c k e r s  u se  t h i s  c a l l  d u r in g  c o u r t *  
sh ip *
8 * C o n v e r s a t io n a l  s q u a l l i n g  c a l l ;  During t h e  f i r s t  
fe w  days a f t e r  th e  young o f  n e s t  1 had h a tc h e d ,  th e  a d u l t s ,  
when b o th  w ere p r e s e n t ,  en gaged  i n  subdued m u s ic a l  s q u a l ­
l i n g ,  s i m i l a r  i n  q u a l i t y  t o  2 a b o v e .  T h is  c o n v e r s a t io n ­
l i k e  s q u a l l i n g  c o u ld  be heard  up to  o n ly  4 0  t o  SO f e e t  from  
i t s  so u r c e *
9 .  K e s t l i n g  c a l l s ;  W ith in  24 h o u r s  a f t e r  h a t c h i n g ,  
th e  young o f  n e s t  1 b eg a n  “p e e p in g " .  T h is  c o n t in u e d  a l ­
m o st  c o n s t a n t l y  d u r in g  th e  d a y l i g h t  h o u r s  o f  the f i r s t  
w eek . T h ese  "peeps"  u t t e r e d  by th e  f i r s t  two n e s t l i n g s ,  
h a tc h e d  about 24  h ou rs  e a r l i e r ,  a t  a r a t e  o f  a b ou t 33  p er  
m in u t e ,  w ere s c a r c e l y  a u d ib le  10 f e e t  from  t h e  n e s t .  They  
c o n t in u e d  d u r in g  b r o o d in g .  T h is  "p eep ing"  in c r e a s e d  i n  
tem po when f e e d i n g  was i n  p r o g r e s s .  When t h e  young were  
ab ou t a week o l d ,  th e  "peep ing"  was g r a d u a l ly  r e p la c e d  
b y  s q u e a l i n g ,  d u r in g  f e e d i n g s .  The p i t c h  o f  t h i s  s q u e a l ­
in g  became lo w e r  and f i n a l l y  became t h e  s q u a l l i n g  c h a r a c ­
t e r i s t i c  o f  t h e  young b ir d  when b e in g  f e d ,  and when enemy  
r e c o g n i t i o n  had become e s t a b l i s h e d .
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1 0 . Trumpet c a l l :  During Inarch end A p r i l ,  th e  m ale
o f  n e s t  1 was h eard  t o  u t t e r  on s e v e r a l  o c c a s io n s  a s h r i l l  
" t in ^ h o r n ” l i k e  c a l l  w hich  had some q u a l i t i e s  o f  th e  r e ­
g u la r  c a l l *  Pew o t h e r  n u tc r a c k e r s  w ere h ea rd  to  u se  t h i s  
p a r t i c u l a r  v o ic e *
The C la r k e s  H iitcra ck er  i s ,  g e n e r a l l y  s p e a k in g ,  a n o i s y  
b ir d , ,  and i s  m ost e a s i l y  l o c a t e d  by I t s  c a l l s *  In  a r e a s  
Where th e  b ir d s  e r a  p r e s e n t  In  some num bers, t h e i r  c a l l s  
may u s u a l l y  b e  h e a r d  th r o u g h o u t  th e  d a y l i g h t  h ou rs*  De­
p en d in g  upon t h e i r  a c t i v i t y ,  h o w e v e r ,  i n d i v i d u a l  b i r d s  
may g o  f o r  h o u r s  w i t h o u t  c a l l i n g *
D uring 584 h o u r s  o f  o b s e r v a t io n  on 99 d i f f e r e n t  days  
( n o t  i n c l u d i n g  n e a t  s i t e  v i s i t s )  W i l l e  714 t r a i l  m i l e s  
w ere t r a v e l e d  on f o o t ,  d u r in g  a tw e lv e  month p e r io d  
(Decmaber 1946  th r o u g h  November 1 9 4 7 ) ,  521 f i r s t  c o n t a c t s  
w ere  made w i t h  n u tc r a c k e r s *  I n d i v i d u a l  c o n t a c t s  v a r i e d  
In  d u r a t io n  from  1 o r  2 seco n d s  t o  2 o r  5  h ours*  T ab le  
2 g i v e s  a summary o f  th e  p a r t  p la y e d  by  v o i c e  In  t h e s e  
521 en c o u n te r s*  Some f a c t o r s  w h ich  a f f e c t  su ch  p e r c e n t  
v a l u e s  a s  a r e  shown i n  T a b le  2  a re  t e r r a i n ,  c o v e r ,  w ea th er  
c o n d i t i o n s ,  p r e s e n c e  o f  o th e r  a n im a l l i f e ,  and t h e  a b i l i t y  
and e x p e r ie n c e  o f  t h e  o b s e r v e r *
55
TABK 2
TOTCRAC:CER COTTACTS FROM DEm^BEK 1946  
THROUGH ÎTOVEMBER 1947
O b s e r v a t io n s P e r c e n t
T o t a l 521 100
Heard 441 85
S een 518 61
F i r s t  h eard 570 71
F i r s t  s e e n 161 29
Heard o n ly 203 59
S een  o n ly 8 0 15
Heard & th e n  se e n 167 32
S een  & th en  h eard 71 14
H utoraclcors f e e d i n g  In  t r e e s  nae  t h e i r  v o i c e s  In  
v a r y in g  d e g r e e s ,  w h ereas  when f e e d i n g  on t h e  ground t h e y  
a r e  a lm o st  a lw a y s  s i l e n t *  W h ile  e x t r a c t i n g  s e e d s  from  
F o n d er o sa  P in e  c o n e s  s t i l l  a t ta c h e d  to  t r e e s ,  th e  r e g u l a r  
c a l l  may be u t t e r e d  f r e q u e n t ly *  P ly#*catoh lng  n u tc r a c k e r s  
a r e  u s u a l l y  s i l e n t ,  b u t  o c c a s i o n a l l y  g i v e  b o th  th e  r e g u l a r  
and s h r i l l  c a l l s *  On May 2 4 ,  1 9 4 7 , a s c a t t e r e d  f l o c k  o f  
a b o u t  tw e n ty  n u t c r a c k e r s  o b se r v e d  f l y - c a t o h l n g  near t h e  
B l a c k f o o t  R iv e r  wore w atched  f o r  60 m inu tes*  Though 
s c a t t e r e d  o v e r  an a re a  o f  a b ou t 80  a c r e s ,  a l l  were w i t h i n  
e a s y  h e a r in g  range#  O nly f i v e  t im e s  d u r in g  t h i s  50 m in u te  
p e r i o d  (1 6 6 0  t o  1640 ) were c a l l s  heard# Three b ir d s  
c o l l e c t e d  from t h i s  group a l l  p roved  t o  be y e a r l in g s #  I
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h a v e  n o t  heard  a g ro u n d --fe e d in g  n u tc r a c k e r  g iv e  any c a l l  
w h i le  a c t u a l l y  on the ground* H owever, a t  I n t e r v a l s  th e y  
mount n ea rb y  t r e e s ,  r o c k s ,  o r  t im b er  sn a g s  and g i v e  any  
o f  t h e  r e g u l a r ,  s h r i l l ,  m u s i c a l ,  o r  b u l l f r o g  c a l l s *
When c a l l s  are  u t t e r e d  w h i le  th e  b ir d  i s  in  f l i g h t ,  
th e  r e g u la r  c a l l  I s  u s u a l l y  u sed *  When In  s u s t a i n e d  non­
u n d u la t in g  f l i g h t  t h i s  r e g u la r  c a l l .  I f  u t t e r e d  a t  a l l ,  
i s  g e n e r a l l y  g iv e n  o n ly  on ce  a t  a t im e  r a t h e r  th an  in  
s e r i e s *  D uring  u n d u la t in g  f l i g h t s  from h ig h e r  t o  lo w er  
e l e v a t i o n s ,  h o w ev er , t h e  r e g u l a r  c a l l  may b e  g iv e n  i n  
s e r i e s  o f  tw os o r  t h r e e s  n ea r  t h e  b ottom  o f  ea ch  swoop*
In  h o v e r in g  f l i g h t  when a p p a r e n t ly  e x c i t e d  by an a n ta ­
g o n i s t i c  I n f l u e n c e ,  t h e  r e g u l a r ,  m u s i c a l ,  s h r i l l ,  s q u a l ­
l i n g ,  and b u l l f r o g  c a l l s  may be u t t e r e d .  The hunger  
c a l l s  o f  j u v e n i l e s  or o f  f e m a le s  d u r in g  c o u r t s h ip  may be  
g i v e n  w h e th er  t h e  b ir d  i s  p e r c h e d  on some o b j e c t ,  on th e  
g r o u n d , o r  i n  f l i g h t *
When s t im u la t e d  by a n t a g o n i s t i c  e l e m e n t s ,  n u tc r a c k e r s  
may u s e  th e  s q u a l l i n g  c a l l *  T h is  c a l l  i s  h ea rd  m ost f r e ­
q u e n t l y  when t h e y  a r e  i n  p u r s u i t  o f  hawks o r  owls* XTsually  
t h e  r e g u la r  c a l l  I s  u se d  w h i le  the n u tc r a c k e r  i s  16 f e e t  
o r  more away from  th e  p erc h ed  hawk or o w l ,  b u t as th e  
n u t c r a c k e r  a p p r o a ch es  c l o s e r  i t  u s e s  th e  e q u a l l i n g  c a l l *  
D arin g  a e r i a l  a t t a c k s  a g a i n s t  f l y i n g  haw ks, n u t c r a c k e r s  
h ave b e e n  h ea rd  g i v i n g  th e  r e g u l a r ,  s h r i l l ,  b u l l f r o g ,  and
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s q u a l l i n g  c a l l s *  VHiile d e fe n d in g  t h e  n e s t  t e r r i t o r y  
a g a i n s t  o th e r  n u t c r a c k e r s ,  th ey  u se  th e  s q u a l l i n g  c a l l  
when a t t a c k i n g  or when in  c l o s e  p u r s u it*  A f t e r  d r i v in g  
o f f  su ch  a t r e s p a s s e r ,  t h e  dom inant b ir d  w i l l  u s u a l l y  
ta k e  a p ro m in en t  p e r c h  on th e  ed g e  o f  i t s  t e r r i t o r y  and 
g i v e  t h e  r e g u l a r  and s h r i l l  c a l l s  s e v e r a l  t i m e s .
The re  i s  c o n s id e r a b l e  e v id e n c e  t h a t  s e v e r a l  o f  th e  
c a l l s  s e r v e  a s  means o f  co iam unicatlon  b etw een  n u tc r a c k e r s #  
F lo c k s  o f  from 10 t o  60  n u tc r a c k e r s  s c a t t e r e d  o v e r  a r e a s  
o f  from  10  a c r e s  t o  a sq u a r e  m i l e  o r  more i n  m ixed c o n i ­
f e r o u s  t im b er  s ta n d s  h ave b een  o b s e r v e d  on many o c c a s io n s  
m oving c o n s i s t e n t l y  I n  one d i r e c t i o n  w h i le  f e e d in g #  T hese  
f l o c k s  appear t o  u s e  t h e  r e g u l a r  and o c c a s i o n a l l y  t h e  
s h r i l l  c a l l s  t o  rem ain i n  c o n ta c t#  Alarm i s  v o ic e d  and  
re sp o n d ed  t o  b y  u s e  o f  t h e  s q u a l l i n g ,  s h r i l l ,  and r e g u l a r  
c a l l s ,  e s p e c i a l l y ,  i t  s e e m s ,  when hawks o r  ow ls  a r e  t h e  
siib je c t s  o f  s u c h  alarm#
P a ir e d  a d u l t s  may us© t h e  m u s ic a l  c a l l  as a means o f  
com m unication# From O ctob er  1947 th ro u g h  F eb ru ary  o f  1940  
m ost n u tc r a c k e r s  o b s e r v e d  w ere p a ired #  T hese p a ir s  were  
f r e q u e n t l y  d i s c o v e r e d  b y  t h e i r  u s e  o f  th e  m u s ic a l  c a l l #
On o c c a s i o n s  when one o f  su ch  a p a ir  had been  c o l l e c t e d ,  
th e  o t h e r  b ir d  would l e a v e  a s  th e  s h o t  was f i r e d ,  b u t  
would f r e q u e n t l y  r e t u r n . t o  t h e  a rea  1 or 2 m in u te s  l a t e r  
u t t e r i n g  t h e  m u s ic a l  c a l l #  In  e a c h  su ch  i n s t a n c e  when
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b o th  wore c o l l e c t e d ,  one was l a t e r  aexed  as  a m ale and 
th e  o t h e r  a s  a fem ale*  DiKrlng th e  c o u r t s h ip  a c t i v i t i e s  
o b se r v e d  i n  F eb ru a ry , M arch, and A p r i l  o f  1 9 4 7 ,  t h e  
m u s ic a l  c a l l  was u se d  a lm o s t  c o n s t a n t l y  b y  some p a i r s ,  
e v e n  by t h e  b ir d  c a r r y in g  t h e  s t i c k *
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KESTITTG HABITS
C o u r ts h ip » P ackard  (1 9 4 5 )  r e p o r t s  t h a t  in  Hooky 
F o u n ta in  T îa tio n a l Park In C o lo r a d o ,  C la r k ’ s N u tc r a c k e r s  
b e g in  c o u r t s h ip  i n  Jan uary  and c o n t in u e  i n t o  March* Be­
yond t h i s  b r i e f  r e f e r e n c e  I  h ave n o t  fou n d  any o t h e r  
r e f e r e n c e  r e l a t i n g  t o  c o u r t s h ip  o f  any foiro o f  N u c ifr a R a .  
B ecau se  t h e r e  a r e  no o b v io u s  plumage d i f f e r e n c e s  b e tw e en  
m ale and fe m a le  n u t c r a c k e r s ,  seme d i f f i c u l t y  was en cou n ­
t e r e d  i n  th e  i n t e r p r e t a t i o n  o f  c o u r t s h i p  b e h a v io r .  For  
want o f  a b e t t e r  c r i t e r i o n ,  th e  s l i g h t  e l s e  d im orphism  
b etw e en  s e x e s  was found  u s e f u l .
O b s e r v a t io n s  o f  n u t c r a c k e r s  d u r in g  O ctober and Novem­
b e r  o f  1947 I n d i c a t e  t h a t  some p a i r s  may a lr e a d y  b e  p a ir e d  
i n  O c to b er .  In  m ost i n s t a n c e s  d u r in g  t h o s e  two m onths  
b i r d s  were s e e n  In  t w o s .  I s o l a t e d  p a i r s  o f  a d u l t  b i r d s  
w ere c o l l e c t e d  on f o u r  o c c a s i o n s  d u r in g  t h i s  p e r io d  and  
i n  ea ch  c a s e  one was a m ale  and the  o t h e r  a f e m a le .  
S t e i n f a t t  (1 9 4 4 )  s a y s  t h a t  o u t s i d e  o f  th e  b r e e d in g  s e a s o n  
h e has o f t e n  s e e n  p a i r s  o f  N u c lf r a g a  ĉ . c a r y o c a t a c t e a  to ^  
g o th e r  and t h a t  i t  i s  i n c r e a s i n g l y  e v i d e n t  t h a t  th e  s p e c i e s  
i s  a perm anent r e s i d e n t  o f  Rominte H iede  and t h a t  i n d i v i ­
d u a ls  rem ain  p erm a n en tly  p a ir e d  a s  f o r  exam ple do M agpies  
and H aven s. L in s d a le  (1 9 5 7 )  I n d i c a t e s  t h a t  among Am erican  
M a g p ie s ,  m ated  p a i r s  ten d  t o  rem ain  t o g e t h e r  as lo n g  a s  
b o th  b i r d s  l i v e .  B ecau se  immature b i r d s  were n o t  p r e s e n t
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I n  th e  s tu d y  a r e a s  d u r in g  th e  f a l l  o f  19 4 7 , t h e s e  o b s e r ­
v a t i o n s  were more e a s i l y  made th a n  had Immatures b een  
p r e s e n t .  T h ese  d a ta  I n d i c a t e  t h a t  c o u r t s h ip  by n u t ­
c r a c k e r s  as  h e r e  d e s c r ib e d  may be a p r e l im in a r y  t o  s u c ­
c e s s f u l  n e s t i n g  b y  a lr e a d y  e s t a b l i s h e d  p a ir s  a h ic h  h a v e  
b een  m ated f o r  f i v e  m onths and p erh a p s  lo n g e r .
Tîiough c o u r t s h i p  was o b se r v e d  on s e v e r a l  o c c a s i o n s ,  
no c o n s t a n t  p a t t e r n  o f  b e h a v io r  was e v i d e n t .  The d e s c r i p ­
t i o n s  w h ich  f o l l o w  are fra^pnentary and r e l a t e  t o  d i f f e r e n t  
p a ir s  o f  b i r d s  i n  n e a r ly  e v e r y  In s ta n c e *  T h ese  f i r s t  
o b s e r v a t io n s  I n d i c a t e  t o  me t h a t  any th orou gh  u n d e r s ta n d in g  
o f  C la r k ’ s H U tcrack er  c o u r t s h ip  a c t i v i t y  w i l l  r e q u ir e  th e  
a m a ssin g  o f  c o n s id e r a b l e  d a ta  from bended p a ir s  o f  b ir d s *
I  o b s e r v e d  u n doub ted  c o u r t s h i p  b e h a v io r  i n  F eb ru ary  
o f  b o t h  1947 and 1948* The i n i t i a l  o b s e r v a t io n s  w ere  
made e a r l y  i n  t h e  a f t e r n o o n  o f  F eb ru a ry  2 5 ,  1947 on t h e  
so u th w e s t  f a c i n g  s l o p e  b elow  M ito u er  R id ge ( s e e  F ig u r e  12)*  
The a f t e r n o o n  was p a r t l y  c lo u d y  w i t h  tb s  tem p e ra tu r e  a t  
44 0 0  f e e t  r e c o r d e d  a t  27® F* At 1345 I  saw one n u tc r a c k e r  
w ith  a s t i c k  in  i t s  b ea k  f l y i n g  from t r e e  t o  t r e e  and  
th e n  t o  t h e  s n o w - f r e e  ground b e lo w  a F on d erosa  P in e  where  
a n o th er  n u t c r a c k e r  was s t a n d in g .  The n u tc r a c k e r  w ith  th e  
s t i c k  had b e e n  g i v i n g  th e  s o f t  m u s ic a l  c a l l  q u i t e  r e g u l a r l y  
The f i r s t  I fu tc r a c k e r  s e e n  f l e w  t o  a la r g e  D ouglas F i r  
n earb y  and b ro k e  o f f  8 or  10 dead t w ig s  i n  f a s t  s u c c e s s i o n
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d ro p p in g  ea c h  one In  t u r n .  I t  th e n  f l e w  down t o  th e  ground  
a g a in  w ith o u t  a s t i c k .  The se c o n d  b ir d  f l e w  t o  a F on d erosa  
P in e  a b o u t  50 y a rd s  d i s t a n t  and th e  f i r s t  f o l l o w e d .  At 
1355 b o th  b i r d s  l e f t  t h e  p i n e ,  f l e w  back t o  th e  ground  
# i e r e  th e  seco n d  b ir d  was f i r s t  s e e n ,  and th en  b o th  f l e w  
t o g e t h e r  up s l o p e  about 100  y a r d s  t o  a clump o f  20 f o o t  
D o u g la s  F i r s .  At 1400 one o f  th e  n u tc r a c k e r s  w ith  a 
s t i c k  i n  i t s  b i l l ,  and u t t e r i n g  th e  s o f t  m u s ic a l  c a l l  
f l e w  t o  a F on d erosa  P in e  a b o u t  ICO y a rd s  a lo n g  th e  s lo p e  
from  me. T hree or f o u r  m in u te s  l a t e r  the  seco n d  n u tc r a c k e r  
j o i n e d  th e  f i r s t  and t h e y  t o g e t h e r  f l e w  t o  a s m a ll  clump  
o f  20  f o o t  F o n d ero sa  F in e s  ab ou t 40  y a r d s  b e lo w  me. Both  
b i r d s  were u s in g  t h e  s o f t  m u s ic a l  n o t e ,  and one b ir d  s t i l l  
c a r r i e d  a s t i c k .  A moment l a t e r  t h e y  f l e w  t o g e t h e r  t o  
th e  to p  o f  a 25 f o o t  D oug las  F ir  under w h ic h  I  had con­
c e a l e d  m y s e l f .  From 1410  t o  1415 no c a l l s  were h e a r d , 
b u t  t h e  sound o f  o c c a s i o n a l  w ing b e a t s  was a u d ib le  o v e r ­
h e a d .  At 1415 b o th  f l e w  o f f  ab ou t 75  yard s  where one  
p ic k e d  up a s t i c k  from th e  grou nd  and r e tu r n e d  t o  t h e  t r e e  
o v e r  my h e a d .  The se c o n d  b ir d  f l e w  t o  a t r e e  50 y a r d s  
a lo n g  th e  s l o p e  from  m e. The f i r s t  b ir d  f o l lo w e d  t h e  
se c o n d  c a l l i n g  s o f t l y  s t i l l  w i t h  i t s  s t i c k .  At 1420  b o th  
b i r d s  f l e w  b e liin d  a D ou g las F i r  clump where one su d d e n ly  
g a v e  th e  s h r i l l  c a l l  and t h e y  f l e w  o f f  t o g e t h e r  a b ou t  
2 0 0  y a rd s  up s l o p e .
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Though t h i s  was th e  f i r s t  i n s t a n c e  o f  c o u r t s h ip  oh-* 
s e r v e d  i n  1 9 4 7 , su ch  b e h a v io r  p r o b a b ly  b e g in s  e a r l y  in  
F eb ru ary  or even  i n  January* On F eb ru ary  2 5 ,  1947 an  
a d u l t  fe m a le  was wounded and c a r r i e d  i n t o  the l a b o r a t o r y  
where sh e  l a i d  an  e g g  on the  morning o f  F ebruary  2 7 ,  
P la c e d  in  an  in c u b a to r  t h i s  egg  j^roved to  be f e r t i l e .
T h is  w ould  i n d i c a t e  t h a t  e g g - l a y i n g  was a lr e a d y  i n  p r o ­
g r e s s  o r  was about to  commence. I t  may be p o s t u l a t e d  i n  
t h i s  l a t e r  i n s t a n c e  th a t  c o u r t s h ip  must have begun a t  
l e a s t  a s  e a r l y  a s  mid F eb ru ary  to  a l l o w  t im e f o r  n e s t  
s i t e  s e l e c t i o n  and n e s t  c o n s t r u c t io n #  b e fo r e  egg -c lay in g*  
On March 6 th  a d d i t i o n a l  o b s e r v a t io n s  were made a t  
5200 f e e t  a lo n g  one o f  th e  r i d g e s  r a d i a t i n g  from P u t t e e  
p o in t  n e a r  th e  J u n c t io n  o f  th e  B i t t e r r o o t  and C la rk * s  
Fork E lv e r  v a l l e y s ,  The r i d g e  ru n n in g  from e a s t  to w e s t  
i s  top p ed  by P on d erosa  P in e  and D ou glas  F ir  i n  s c a t t e r e d  
Open grow th* The n o r th  f a c i n g  s lo p e  o f  th e  r id g e  i s  
c o v e r e d  w i t h  a d en se  grow th  o f  D o u g la s  F ir *  w h ereas  th e  
s o u th  f a c i n g  s lo p e  h o ld s  an  open s ta n d  o f  Pondero sa  P in e*  
The w e a th e r  was mo©*tly c l e a r  w i t h  th e  tem perature  a t  th e  
t im e o f  t h e  o b s e r v a t i o n s  r e a d in g  25® F , Three in c h e s  to  
t h r e e  f e e t  o f  snow c o v e r e d  the  ground*
At 1010 I  h eard  and th en  *'hree n u t c r a c k e r s  on  
th e  open p in e  s l o p e .  One b ir d  w ould s t a r t  f l y i n g  away 
from  t im e  to  t im e  and a n o th e r  w ould  f o l lo w  an  I n s t a n t
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l a t e r .  They w ould  sw in g  back  to  t h e  same or an  a d ja c e n t  
t r e e . The t h i r d  b ir d  d id  n o t e n t e r  in t o  t h e s e  a c t i v i t i e s  
and a few  m in u te s  l a t e r  d is a p p e a r e d  from th e  a r e a .  From 
1020 to  1 0 3 0 , e i g h t  f l i g h t s  were made up a f e e d e r  r i d g e  
and th e n  back* F l i g h t  was r a p id  and s u s t a in e d  In  n a tu r e  
f o r  about 200  y a r d s  up th e  r i d g e  about 50 f e a t  above th e  
g ro u n d . They d id  n o t  r e t u r n  from  th e  n in t h  f l i g h t .  At 
1035  I  found th e  two b i r d s  up th e  r i d g e .  They saw me t o o  
and to o k  p o s i t i o n s  on o p p o s i t e  s i d e s  o f  me and g a v e  th e  
r e g u l a r  c a l l  o o o a s i« a n a lIy .  At 1040 a n o th e r  p a ir  o f  n u t -  
o r a o k e r s  ap p eared  from th e  d i r e c t i o n  o f  p a t t e s  P o i n t ,  th e  
l a r g e r  b ir d  c a r r y in g  a s t i c k  i n  i t s  b e a k . B etw een  1 0 4 0  
and 1050# n in e  f l i g h t s  w ere made by t h i s  se co n d  p a ir *
I n  ea ch  I n s t a n c e  t h e  s m a l le r  n u tc r a c k e r  l e f t  a  i)eroh i n  
r a p id  f l i g h t  and g i v i n g  th e  r e g u l a r  c a l l  lo u d ly #  f l e w  
o u t  o v e r  t h e  D o u g la s  F ir  c o v e r e d  s l o p e  from  th e  c r e s t  o f  
t h e  r i d g e .  The la r g e r #  w i t h  th e  s t i c k  i n  I t s  beak  f o l l o w e d  
i n  e q u a l l y  r a p id  f l i g h t  but w ith o u t  c a l l s  a u d ib le  to  th e  
o b s e r v e r .  Both  b ir d s  r e tu r n e d  each  t im e to  th e  same t r e e .  
Though th e  f i r s t  p a i r  rem ained  s i l e n t #  t w i c e  one o f  them  
( t h e  same b ir d  ea ch  t im e )  j o in e d  i n  t h e  l a s t  p a r t  o f  one  
o f  t h e s e  f l i g h t s .  At 1060# th e  f i r s t  p a i r  l e f t  toward  
P a t t e e  P o in t  and th e  se co n d  p a i r  p r o c e e d e d  on down th e  
r i d g e .  Upon f o l l o w i n g  the  se c o n d  p a i r ,  I  found th a t  t h e  
l a r g e r  b ir d  c o n t in u e d  c a r r y in g  th e  s t i c k  n e a r l y  on e-*ha lf  m i le  
from th e  p o in t  o f  th e  o b s e r v a t io n s  o f  1040» Three a d d i ­
t i o n a l  f l i g h t s  l i k e  t h o s e  d e s c r ib e d  ab ove  w ere o b se r v e d
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b e f o r e  t h l a  p a ir  t o o  r e tu r n e d  tow ard P a t t e e  P o in t*
On e  e l o p e  J u s t  b e lo w  M a r sh a ll  R id g e ,  s i m i l a r  In  
c h a r a c t e r ,  and about f o u r  m i l e s  from th e  a r e a  where th e  
o b s e r v a t io n s  o f  F eb ru ary  2 5 th  w ere made on M ito u er  R id g e ,  
a n u tc r a c k e r  was s e e n  on March 15 t o  ca r r y  a s t i c k  In  
s h o r t  f l i g h t s  from t r e e  t o  t r e e  o v e r  a l i n e a r  d i s t a n c e  o f  
ab ou t 5 0 0  y a r d s ,  c o n s t a n t l y  c a l l i n g  s o f t l y *  A nother  
n u t c r a c k e r  t r a v e l i n g  I n  a r o u g h ly  p a r a l l e l  d i r e c t i o n  d id  
n o t  a p p ea r  t o  respond* B oth  b i r d s  th e n  d is a p p e a r e d  o v e r  
t h e  r id g e *  T h is  o c c u r r e d  a t  1500 a t  from 4 7 0 0  t o  49 0 0  
f  e e t  *
About 200  y a rd s  from  n e s t  1 on M itou er  R idge on 
A p r i l  8 t h ,  a t  0700  one n u t c r a c k e r  was o b s e r v e d  g a t h e r in g  
b ark  f i b e r s  from  t h e  ground* T h is  b ir d  f l e w  i n t o  a s h a l lo w  
draw and p r o c e ed e d  t o  move from  p in e  t o  p in e  w ith o u t  
a p p a r en t  d e s t i n a t i o n *  Two a d d i t i o n a l  n u tc r a c k e r s  i n  t h e  
im m edia te  a r e a  pu rsued  e a c h  o t h e r ,  t h e  c h a s e r  and th e  
p ursu ed  ch an g in g  s e v e r a l  t im e s  d u r in g  th e  f o l l o w i n g  f I f -<• 
t e e n  m in u tes*  Each u t t e r e d  th e  b u l l f r o g  n o te  o c c a s i o n a l l y *  
The f i r s t  b ir d  rm nalned In  t h e  a r e a  d u r in g  t h e s e  c h a s e s  
b u t  d id  n o t  J o in  them# A l l  th r e e  b i r d s  t h e n  worked o u t  
o f  t h e  draw and o v e r  a f e e d e r  r id g e  by 0755*
On A p r i l  8  a t  a b o u t  4800  f e e t  a t  a d i s t a n c e  o f  
a b o u t  400  y a r d s  from  n e s t  1 a p a ir  o f  a d u l t  n u tc r a c k e r s  
was u nd er o b s e r v a t io n  f o r  about t h i r t y  m in u tes#  The 
s m a l l e r  o f  th e  tw o , c o n s t a n t l y  s q u a l l i n g ,  f o l lo w e d  th e
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l a r g e r  from t r e e  t o  t r e e  and o c c a s i o n a l l y  t o  th e  grou n d .  
F i n a l l y  In  th e  dead t o p  o f  a F on d erosa  P in o ,  th e  l a r g e r  
approach ed  and ap p eared  t o  f e e d  th e  s m a l le r  c r o u c h in g  
b ir d *  The f e e d i n g  b ir d  s t o o d  h ig h  and p la c e d  i t s  b eak  
w e l l  down i n t o  th e  mouth o f  th e  s m a l le r  n u tc r a c k e r  s e v e r a l  
t im e s*  The s m a l le r  b i r d  th en  s to p p e d  I t s  s q u a l l i n g  and  
t h e  p a i r  moved o f f  a lo n g  t h e  r i d g e  tow ard th e  north*
A gain  a t  0945  on A p r i l  1 7 th  w h i l e  i n  th e  b l i n d  a t  
n e s t  1 a perform ance su ch  a s  t h a t  n o te d  on th e  a f t e r n o o n  
o f  A p r i l  8 t h  was o b se r v e d  w h ich  in c lu d e d  f i v e  m in u te s  o f  
b e g g in g  and th e n  an a p p a r e n t  f e e d in g *  T h is  o c c u r r e d  p a r t l y  
w i t h i n  th e  t e r r i t o r y  o f  th e  b i r d s  o f  n e s t  1 .  B o th  o f  
t h e s e  n u t c r a c k e r s  ap p eared  t o  be  a d u l t s *  The m ale  o f  
n e s t  1 f l e w  a t  and d ro v e  th e  two b i r d s  down s lo p e  J u s t  
a f t e r  th e  a p p a r e n t  f e e d in g *
T h is  b o g g in g  and a p p a r e n t  f e e d in g  o c c u r r e d  a f t e r  
n e s t i n g  was w e l l  advanced* On A p r i l  2 4 t h ,  f i v e  d ays  b e ­
f o r e  t h e  tw o young l e f t  th e  n e a t  1 ,  th e  p a r e n t  b i r d s  
en gaged  i n  s i m i l a r  b e h a v io r  w i t h in  t h e i r  t e r r i t o r y ,  th o u g h  
1 was u n a b le  to  make o u t  t h e  r o l e s  ta k e n  b y  e a c h  b ird *
At n e s t  1 b o th  a d u l t s  wore s e e n  t o  c r o u c h ,  d roop  t h e i r  
w in g s ,  op en  t h e i r  b e a k s ,  and o c c a s i o n a l l y  s q u a l l  when t h e y  
had b e e n  b r o o d in g  t h e  young and th e  o t h e r  o f  t h e  p a ir  w ould  
a r r i v e  t o  f e e d  t h e  young* T h ese  a c t i o n s  would t a k e  p la c e  
u s u a l l y  on t h e  ed g e  o f  t h e  n e s t*  The f e m a le ,  was on one
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o c c a s io n  o b se r v e d  t o  a c t u a l l y  f e e d  th e  m ale  a t  t h e  n e s t *
I n  a l l  o t h e r  I n s t a n c e s  th e  b e g g in g  t a c t i c s  were a p p a r e n t ly  
Ign ored*  T h is  b e h a v io r  was e x h i b i t e d  a t  ab ou t h a l f  o f  
th e  f e e d in g  v i s i t s  w h i l e  c o n t in u o u s  b r o o d in g  was I n  e f f e c t *  
The e x t e n t  t o  w h ich  y e a r l i n g  n u t c r a c k e r s  may e x h i b i t  
c o u r t s h ip  b e h a v io r  I s  unknown * However^ due t o  th e  under** 
d e v e lo p e d  c o n d i t i o n  o f  t h e i r  gonads^ i t  i s  f e l t  t h a t  su c h  
b e h a v io r  would be th e  e x c e p t i o n  r a t h e r  th an  th e  r u le #
D urin g  March and A p r i l  o f  1947* f l o c k s  o f  b i r d s  num bering  
from  2 0  t o  more than  60  n u t c r a c k e r s  e a c h  w ere sam pled#
Of 2 9  b i r d s  ta k e n  from  s u c h  f l o c k s *  a l l  were fou n d  t o  be  
y e a r l i n g s  w ith  u n d e r # ^ e v e lo p e d  gonads#
K e a t in g  t e r r i t o r i e s  and c o u r t s h i p  a r e a s  do n o t  appear  
t o  n e c e s s a r i l y  have th e  same l i m i t s #  On March 6 th*  t h e  
se co n d  p a i r  (p a g e  4 5 )  c o n t in u e d  b e h a v io r  i n d i c a t i v e  o f  
c o u r t s h ip  n e a r l y  o n e - h a l f  m i l e  from  where t h e y  w ere  f i r s t  
o b se r v e d  m aking c i r c u i t  f l i g h t s *  L ik e w ise  t h e  b e g g in g -  
f e e d in g  ty p e  o f  b e h a v io r  was o b se r v e d  by a p a ir  t r e s p a s s ­
i n g  on th e  t e r r i t o r y  s u r r o u n d in g  n e s t  1 on A p r i l  17#
He8 t i n g  t e r r i t o r y * O b s e r v a t io n s  o f  n e s t i n g  C la rk * s  
n u tc r a c k e r s  on  M ito u er  R idge i n d i c a t e d  t h a t  d e f e n s e  o f  
n e s t i n g  t e r r i t o r y  was w e l l  d e v e lo p e d  I n  th e  m ale* 1 have  
n o t  b een  a b l e  t o  f i n d  any r e f e r e n c e  I n  th e  l i t e r a t u r e  t o  
t e r r i t o r i a l  b e h a v io r  on t h e  p a r t  o f  any s p e c i e s  o f  
H u c l f r a g a #
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The t e r r i t o r i a l  b e h a v io r  o f  t h e s e  n u t c r a c k e r s  d id  n o t  
a p p ear  t o  con fom i t o  any o f  t h o s e  g e n e r a l  t y p o s  s u g g e s t e d  
by l î î o e  ( 1 9 4 3 ) ,  b u t  r a t h e r  a p p ea red  t o  be  s i m i l a r ,  i n  
some r e s p e c t s  a t  l e a s t ,  t o  th e  p a t t e r n  d e s c r ib e d  b y  D a v is  
(1 9 4 1 )  f o r  t h e  k in g b ir d *  Mate s e l e c t i o n  and c o u r t s h i p  
o c c u r  b e f o r e  a t e r r i t o r y  i s  e s t a b l i s h e d *  Heat m a t e r i a l  
may b e  g a th e r e d  beyond th e  l i m i t s  o f  th e  d e fe n d e d  t e r r i ­
to r y *  F e e d in g  o c c u r s  b eyon d  t e r r i t o r i a l  l i m i t s *  H ow ever, 
d e f e n s e  o f  t e r r i t o r y  i s  p r i n c i p a l l y  i n t r a s p e c i f i c  in  th e  
c a s e  o f  C la r k ' s  n u tc r a c k e r  r a t h e r  than i n t e r s p e c i f i c  a s  
D a v is  fou n d  i t  f o r  th e  k in g b ir d *
B eca u se  t e r r i t o r i a l  c o n f l i c t s  o b se r v e d  a t  n e s t  1 were  
v e r y  s i m i l a r ,  1 have s e l e c t e d  one from th e  1 4 th  d ay  o f  
in c u b a t io n  t o  d e s c r ib e  In  some d e t a i l *  On A p r i l  1 a t  0938  
I  had b e e n  in  th e  b l i n d  f o r  98  m in u tes*  The f e m a le  had 
b e e n  on th e  n e s t  c o n t in u o u s ly  d u r in g  t h i s  tim e* Two n u t­
c r a c k e r s  e n t e r e d  n e s t  1 t e r r i t o r y  and p e r c h e d  i n  t h e  
u p p er  p o r t io n  o f  a dead  to p p e d  p in e  a b o u t  50 f e e t  e a s t  o f  
th e  n e s t  t r e e .  As t h e y  s e t t l e d  th e  m ale o f  n e s t  1 f l e w  
from  one o f  h i s  p e r c h e s  n o r th w e s t  o f  th e  n e s t  t o  a h ig h  
stum p 4 0  f e e t  e a s t  o f  t h e  n e s t  t r e e *  A moment l a t e r  th e  
m ale f l e w  up a t  one o f  th e  two t r e s p a s s e r s *  They seem ed  
t o  m eet  a t  t h e  p e r c h  and th e n  f l u t t e r  t o g e t h e r  tow ard  t h e  
ground a s  t h e y  b o th  s q u a l l e d *  B e fo r e  r e a c h in g  th e  ground  
t h e y  se p a r a te d *  One to o k  a p erc h  on a stump 20 f e e t  e a s t  
o f  th e  n e s t ,  w h i le  the o t h e r  b ir d  to o k  a p erc h  In  th e  
t h i c k e t  ab ou t 20 f e e t  w e s t  o f  n e s t  1* During t h i s  t im e
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th e  t h i r d  b ir d  m a in ta in e d  I t s  p e r c h  in  th e  dead to p p ed  p in e  
The b ir d  e a s t  o f  t h e  n e s t ,  a p p a r e n t ly  th e  m ale  o f  n e a t  1 ,  
u t t e r e d  th e  s h r i l l  c a l l  and f l e w  a t  t h e  b ir d  w e s t  o f  th e  
n e a t .  A moment l a t e r  t h e  m ale o f  n e s t  1 appeared b e lo w  
th e  b l i n d  c h a s in g  th e  I n t r u d e r ,  h a l f  hopping and h a l f  f l y ­
in g  to  a p o in t  ab ou t t h i r t y  f e e t  e a s t  o f  th e  n e s t  where  
b o th  b i r d s  to o k  w in g .  The m ale f o l lo w e d  over  th e  ed ge  o f  
t h e  s l o p e  g i v i n g  th e  r e g u l a r  c a l l .  The t h i r d  b ir d  had  
In  t h e  m eantim e d is a p p e a r e d .  About 1  m inute l a t e r  t h e  
m ale r e tu r n e d  t o  one o f  M s  e a s t  boundary p e r c h e s  and g a v e  
t h e  r e g u l a r  c a l l  a b o u t  t e n  t i m e s .  Throughout t h e s e  p ro­
c e e d in g s  w h ich  to o k  a b o u t  f o u r  m in u t e s ,  th e  fe m a le  on  
n e s t  1 rem ain ed  a l e r t *
In  m oat I n s t a n c e s  a t  n e s t  1 ,  th e  m ale was d e f i n i t e l y  
known t o  be t h e  d e f e n d e r ,  w h ereas  th e  fe m a le  was n o t  
k n o w in g ly  o b se r v e d  to  make any d e f e n s e  o f  th e  t e r r i t o r y .
The fe m a le  was n o t  e a s i l y  e x c i t e d ,  w hereas th e  m ale was 
c o n s t a n t l y  a l e r t  w h i le  I n c u b a t in g  and r e a c t e d  im m e d ia te ly  
t o  many more o u t s i d e  I n f l u e n c e s  th a n  d id  h i s  m ate .
F u r th e r  o b s e r v a t io n s  w i l l  be n e c e s s a r y  t o  d e term in e  how 
t y p i c a l  or  a t y p i c a l  t h i s  v a r i a n c e  i n  b e h a v io r  may be*
In  th e  c a s e  o f  t h e  p a ir  o f  n e a t  2 ,  b o th  s e x e s  were ob­
s e r v e d  t o  p u rsu e  a t r e s p a s s i n g  n u tc r a c k e r  d u r in g  t h e  
p e r io d  b e f o r e  t h e  fe m a le ^ s  ( ? )  n e s t  b u i l d i n g  b e h a v io r  
p a t t e r n  was c o m p le te  (p a g e  6 4 ) .
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Figure 5. Clark's Nutcracker nest locations and terri tories on Mitouer Divide in 1947. 
On territorial boundaries each X indicates o territorial boundary perch.
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The t e r r i t o r y  around n e s t  1 d e fe n d e d  by th e  m ale was 
w e l l  d e f in e d *  S ev en  t e r r i t o r i a l  boundary  p e r c h e s  (F ig u r e  
5) were known e s t a b l i s h e d  beyond W iich  h e  would p ursu e  
in t r u d e r s  and t o  w h ich  he would r e t u r n .  T h is  m ale would  
u s u a l l y  r e t u r n  t o  th e  n e a r e s t  boundary p e rc h  and g i v e  t h e  
r e g u l a r  c a l l  10  or 12  t im e s  im m e d ia te ly  a f t e r  e a c h  su ch  
p o r s u l t *  He w ould  th e n  move to  one o f  two p er c h e s  n o r th ­
w e s t  o f  th e  n e s t#  The m ale  n u tc r a c k e r  was u s u a l l y  s i l e n t  
on h i s  t e r r i t o r y  e x c e p t  when he had j u s t  b een  I n v o lv e d  
i n  a d i s p u t e *
R e c o g n i t io n  o f  th e  v o i c e  o f  t h e  o t h e r  member o f  th e  
p a i r  was w e l l  d em o n stra ted  on s e v e r a l  o c c a s i o n s ,  by b o th  
t h e  fe m a le  and th e  m a le .  The f e m a le ,  w h i l e  in c u b a t in g  
d id  n o t  r e a c t  t o  o t h e r  n u t c r a c k e r s  i n  th e  t e r r i t o r y  un­
l e s s  h e r  m ate was a c t i v e l y  in  d e f e n s e  o f  t e r r i t o r y  and  
u s i n g  h i s  v o ic e *  On the o t h e r  h a n d , t h e  m ale became v e r y  
a l e r t ,  and tu rn ed  i n  th e  d i r e c t i o n  o f  t r e s p a s s i n g  n u t­
c r a c k e r s  when t h e y  c a l l e d ,  b u t  d id  n o t  a c t u a l l y  l e a v e  t h e  
n e s t  w h i le  he was in c u b a t in g  o r  b ro o d in g *
Ttie t e r r i t o r y  su r r o u n d in g  n e s t  1 was a t  l e a s t  2*1  
a c r e s  In  a r e a  a s  e n c l o s e d  w i t h i n  t h e  s e v e n  known boundary  
p e r c h e s  o b s e r v e d  a s  l i m i t s  o f  p u r s u i t  ( F ig u r e  6 )* T h ese  
boundary p e r c h e s  v a r i e d  from  33  t o  8 9  y a rd s  ground d i s ­
ta n c e  from th e  n e s t  t r e e  and i n  m o st  c a s e s  were th e  o n ly  
l a r g e  t r e e s  b e tw e en  26 and 100  y a r d s  o f  t h e  n e s t  t r e e  In
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a  g i v e n  d i r e c t i o n ,  Toward th e  n o r th w e s t»  where t h e r e  were  
© ev era l a p p a r e n t ly  s u i t a h l e  p e r c h e e  th e  ground d i s t a n c e s  
to  boundary p e r c h e s  w ere found to  be 63 and 63 y a r d s .
In c lu d e d  w i t h i n  th e  t e r r i t o r y  o f  n e s t  1 were about  
15 t r e e s  more than  75 f e e t  h ig h ,  Four o f  t h e s e  w ere  
D o u g la s  F i r s  and t h e  b a la n c e  pond eroca  P i n e s ,  A clump 
o f  young D o u g la s  F i r s  c o n t a in i n g  a few  s c a t t e r e d  young  
P on d eroea  P i n e s ,  ab ou t o n e -q u a r te r  a c r e  in  a r e s  was 
s i t u a t e d  i n  t h e  n o r t h  c e n t r a l  p o r t io n  o f  th e  t e r r i t o r y #
The n e s t  was s i t u a t e d  on th e  so u th  ed ge  o f  t h i s  clump i n  
a  25 f o o t  D o u g la s  F i r ,
N e s t in g  m a t e r i a l s  g o in g  in t o  th e  c o n s t r u c t i o n  o f  
b o th  n e a t s  1 and 2 came a t  l e a s t  in  p a r t  from  a r e a s  out«# 
s i d e  o f  th e  t e r r i t o r i e s  known to  be d e fen d ed  d u r in g  th e  
l a t e r  n e s t i n g  s t a g e s .  Many o f  the D o u g la s  F i r  tw ig s  o f  
n e s t  1 came from two p a r t i a l l y  dead t r e e s  a p p r o x im a te ly  
40 y a rd s  beyond t e r r i t o r i a l  l i m i t s ,  w h i le  on A p r i l  1 s t  
th e  p a ir  b u i l d i n g  n e s t  2 w ere  s e e n  to  c r o s s  a  g u lc h  400  
f e e t  deep  to  s e c u r e  t w i g s  from the o p p o s i t e  f a c in g  s lo p e  
more than  600 y a r d s  from  t h e i r  n e s t  s i t e .  Some o f  th e  
m a t e r ia l  g o in g  I h t o  n e s t  3  was c o l l e c t e d  i n  th a t  s e c t o r  
j u s t  n o r t h - n o r t h e a s t  o f ,  and l e s s  than  25 y a rd s  from ,  
th e  t e r r i t o r i a l  boundary o f  n e s t  1 #
The a d u l t s  o f  n e s t  1 s e c u r e d  fo o d  f o r  th e m s e lv e s  and  
l a t e r  f o r  t h e i r  b rood  a lm o s t  e n t i r e l y  o u t s i d e  o f  t h e i r  
n e s t i n g  t e r r i t o r y .  T h is  meant th a t  d u r in g  c o n s i d e r a b l e  
p e r i o d s  th e  in c u b a t in g  or  b r o o d in g  b ir d  was a lo n e  i n  th e
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a r e a .  îlo t e r r i t o r i a l  d e f e n s e  was made d u r in g  t h e s e  p e r io d s ,  
I t  ap peared  t h a t  th e  f e m a le  was gone from th e  n e s t  o n ly  
l o n g  enough  t o  fe e d *  T h is  l e f t  th e  m ale  a c o n s id e r a b le  
amount o f  t im e  lAien h e  was o b se r v e d  to  p o rch  on t h e  north-* 
w e s t  ed ge  o f  h i s  t e r r i t o r y .  He would l e a v e  t h i s  p o rch  
t o  d r iv e  t r e s p a s s i n g  n u t c r a c k e r s  from t h e  t e r r i t o r y  and  
th e n  r e tu r n  to  th e  same o r  an a d ja c e n t  perch^ Though  
d e f i n i t e  d a ta  were n o t  o b t a in e d ,  i t  i s  e s t im a t e d  t h a t  th e  
m a le  was on guard a p p r o x im a te ly  o n e - h a l f  o f  th e  d a y l i g h t  
h o u r s .
T r e sp a ss  b y  th e  o b s e r v e r  o n to  n e s t  1 t e r r i t o r y  was 
n o t  p r o t e s t e d  u n l e s s  one o f  th e  a d u l t s  was f l u s h e d  from  
t h e  n e s t .  The b l i n d  p la c e d  v a r i o u s l y  from 6 t o  12 f e e t  
from  t h e  n e s t  was e n t e r e d  on a l l  o c c a s i o n s  e x c e p t  once  
w it h o u t  c a u s in g  t h e  in c u b a t in g  or b r o o d in g  b ir d  t o  l e a v e .
On t h i s  one o c c a s i o n  th e  m a le  f l u s h e d  itdille b r o o d in g .
When th e  young were b e in g  w e ig h e d ,  th e  fe m a le  was 
e s p e c i a l l y  b o l d ,  com ing w i t h in  10  f e e t  o f  t h e  o b s e r v e r  on  
s e v e r a l  o c c a s i o n s .
The g e n e r a l  p a t t e r n  o f  t e r r i t ô r l a 1 d e f e n s e  a s  o b s e r v e d  
a t  n e s t  1 was much t h e  same d u r in g  b o th  th e  I n c u b a t io n  
and b r o o d ln g - f c e d in g  p e r io d s  e x c e p t  t h a t  d u r in g  t h e  
b r o o d in g - f c e d in g  p e r i o d ,  th e  m ale  made more f r e q u e n t  v i s i t s  
t o  t h e  n e s t .  C o n tin u o u s  o b s e r v a t i o n s  w ere n o t  made a t  
t h e  n e s t  from th e  d th  day t o  t h e  10t h  day o f  th e  b r o o d in g -  
f e e d i n g  p e r i o d .  H ow ever, on th e  1 1 th  day b o th  p a r e n ts
c.3
were known gone from th e  n e s t  f o r  i n t e r v a l s  up t o  99
m in u te s*  Whether or n o t  b o th  p a r e n ts  were a b se n t  from  th e
t e r r i t o r y  s im u l t a n e o u s ly  from  th e  11 t h  day onward f o r  any
l e n g t h  o f  tim e was n o t  d e term in ed *
O ther s p e c i e s  o f  p a s s e r i n e  b i r d s  were t o l e r a t e d  w i t h i n
t h e  t e r r i t o r i a l  l i m i t s  o f  n e s t  1 w ith o u t  known e x c e p t io n *
The f o l l o w i n g  s p e c i e s  were o b s e r v e d  w i t h i n  30  yard s o f  th e
n e s t  w h i le  th e  b l i n d  was i n  o p e r a t io n :
S t e l l e r *8 J a y  G y a n o c it ta  s t e l l e r i
Am erican M agpie P ic a  p ic a
B lack ^ cap p ed  C h ick ad ee  P e n t h e s t e a  a t r i c a p l l l u a
M ountain  C h ick ad ee  Menthe a t e a  kam’b e lx
W h ite -b r e a s t e d  n u th a tc h  È i t t a  c a r o l in e n s i 'a
R e d -b r e a s te d  W uthateh S i t t a  c a n a d e n s is
Pygmy N u th a tch  S i t t a  pygmaea
R obin Tu r au s  mT5#5Forlua
M ountain B lu e b ir d  6 1 a l i a  c u r r u c o ld e s
Golden-Crowned K in g l e t  S eg u lu a  s a tr a p a
Gasain* s P u r p le  F in c h  Carpbdacua c a s e i n i
Red C r o a a b i l l  • a c u r v l r o s t r a
Junco Junco tsp*J
No n e a t  o f  o th e r  b i r d s  were found  w i t h in  t h e  t e r r i t o r y  
o f  n e s t  a l th o u g h  a Junco  was c o n s t a n t l y  in  th e  a r e a  and 
on two o c c a s i o n s  was o b se r v e d  t o  u s e  th e  to p  o f  th e  b l i n d ,  
when i t  was e i g h t  f e e t  from t h e  n e s t ,  a s  a p e r c h  w h i le  
s in g in g *
B oth  th e  H a ir y  W oodpecker ( D endrocopos v l l l o s u s ) and 
t h e  R e d -S h a fte d  F l i c k e r  ( C o la p te s  c a f e r ) were f r e q u e n t l y  
in  t h e  area*  B o th  th e  m ale  and th e  fem a le  would become 
a l e r t  when a  f l i c k e r  would g i v e  i t s  k e e - y e r  n o te  w i t h i n  
60 or 7 5  yards o f  n e s t  1 ,  b u t  In no i n s t a n c e  was a p u r s u i t  
o f  a f l i c k e r  n o ted *  The H a ir y  W oodpecker was a p p a r e n t ly
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ig n o r e d ,  a s  was R ic h a r d s o n ’ s Grouse ( Dendragapus obgourua  
r i c h a r d s o n l ) s e e n  on s e v e r a l  o c c a s i o n s  i n  t lw  D ou g las  F i r  
t h i c k e t  w i t h i n  50 f e e t  o f  th e  n e s t .
The p r e s e n c e  o f  a H e d -T a i le d  Hawk (B u teo  . la m a tc e n a ls ) 
a p p r o x im a te ly  300 yard s  from n e s t  1 was s u f f i c i e n t  i n  one  
I n s t a n c e  to  c a u s e  the  m ale t o  l e a v e  h i s  t e r r i t o r y  and 
a t t a c k  i n  company w i t h  t h e  n u t c r a c k e r s  from n e s t .  2 . T h is  
was d u r in g  th e  p e r io d  o f  i n c u b a t io n  a t  n e s t  1 and th e  
b u i l d i n g  o f  n e s t  2# The p u r su in g  n u tc r a c k e r s  u s u a l l y  
k e p t  above t h e  hawk and made d i v i n g  a t t a c k s  a t  I t s  b a c k ,  
c a u s in g  I t  t o  sw erve  t o  th e  s i d e  a s  i f  t o  a v o id  b e in g  
s t r u c k .  I n  t h e  o t h e r  c a s e s ,  h o w e v e r ,  th e  m ale rem ained  
a t  one o f  h i s  t e r r i t o r i a l  boundary p e r c h e s  and g a v e  t h e  
r e g u l a r  c a l l  in  an e x c i t e d  manner w h i l e  th e  o t h e r  two  
n u t c r a c k e r s  ( o f  n e s t  2 ) g a v e  c^ a se  t o  th e  hawk g i v i n g  
r e g u l a r  and b u l l f r o g  c a l l s .  The f e m a le .  I n c u b a t in g  on 
n e s t  1 ,  became v e r y  a l e r t  d u r in g  t h e s e  c o n f l i c t s *  The 
R e d -T a ile d  Hawk was n o t  o b se r v e d  w i t h i n  one—h a l f  m i le  o f  
e i t h e r  o f  n e s t s  1 or 2 a f t e r  t h e  f i r s t  week i n  A p r i l .
On A p r i l  1 ,  n^en a  Py@ny Owl ( Q laucid ium  gn(m a) was 
heard  a b o u t  25 y a rd s  w e s t  o f  n e s t  1 ,  th e  in c u b a t in g  f e m a le  
tu rn ed  h e r  h ead  i n  t h e  d i r e c t i o n  from %hioh th e  c a l l s  
cam e. She rem ained  a l e r t  d u r in g  the n e x t  one and o n e - h a l f  
m in u te s  t u r n in g  back  o n ly  when th e  o w l had s to p p e d  c a l l i n g .
Ho r e a c t i o n s  were o b se r v e d  on th e  p a r t  o f  th e  n u t ­
c r a c k e r s  on two o c c a s io n s  when Mule Deer (O d o c o l le u s  heraionua)
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’were o b se r v ed  w i t h in  25  y a rd s  o f  n e s t  1 .  On s e v e r a l  
o c c a s i o n s ,  h o w ev er , th e  a d u l t s  a t  n e s t  1 became a l e r t  
w h i le  in c u b a t in g ,  when a Chipmunk (Eut ami a a ) ,  id i lc h  occu-* 
p l e d  an o ld  stump l e s s  th an  10  y a rd s  from t h e  n e s t  t r e e ,  
w ould c h a t t e r *  ?îo o t h e r  mammals were o b se r v e d  w i t h in  
t e r r i t o r i a l  l i m i t s *
The n e a t  b u i l d i n g  p e r i o d * C la r k * s  TTutcraekçr may 
b e g in  n e s t i n g  v e r y  e a r l y  i n  th e  s e a s o n ,  when w eath er  
c o n d i t i o n s  in  i t s  n e s t i n g  a r e a s  a r e  o f t e n  s e v e r e l y  c o l d ,  
and where snow u s u a l l y  p e r s i s t s  f a r  i n t o  t h e  s p r in g  m onths*  
S k in n er  (1 9 1 6 )  r e p o r te d  t h a t  a b o u t  ^February 1 ,  a t  F o r t  
Te H o w s to n e  ^ y o m in ^  , e l e v a t i o n  6 ,5 0 0  f e e t  above s e a  
l e v e l ,  th e  b i r d s  a r e  m ated and th e  b u i l d i n g  o f  th e  n e s t  
begins*** He f u r t h e r  r e p o r t e d  t î m t  t h e  eg g s  a r e  l a i d  b e ­
tw een F ebruary  28 and March 3 a t  F o r t  Y e l lo w s t o n e ,  th o u g h  
somewhat l a t e r  a t  h ig h e r  e l e v a t i o n s *
When t h e  f i n d i n g s  o f  B e n d ir e  ( 1 8 9 5 ) ,  B ow les ( 1 9 0 8 ) ,  
Bradbury { 1 9 1 7 ) ,  Kunro ( 1 9 1 9 ) ,  and D ixon (1 9 3 4 )  are  
ex a m in ed , i t  i s  found t h a t  C la r k * s  TTutcracker u s u a l l y  
beèl*3S d e p o s i t i o n  in  March* B ent (1 9 4 6 )  g i v e s  t h e  
f o l l o w i n g  e g g  d a t e s  f o r  C la rk * s  % t c r a c k e r :  B r i t i s h
C olu m b ia , 11 r e c o r d s ,  March 9  t o  May 2 5 j C a l i f o r n i a :  32
r e c o r d s ,  March 7 to  A p r i l  2 1 ,  and 16  r e c o r d s  March 24 t o  
A p r i l  13; C o lo r a d o ,  8 r e c o r d s ,  March 5 t o  A p r i l  16; and  
XTtah, 6 r e c o r d s ,  March 23 t o  A p r i l  2 5 .  H ow ever, many may
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b e g in  in  l a t e  F ebruary  or  in  A p r i l .  The s t a r t  o f  n e s t  
b u i l d i n g  p r o b a b ly  p r e c e d e s  th e  l a y i n g  o f  th e  f i r s t  e g g  by  
a minimum o f  6 or 7 d a y s .
Montana n e s t i n g  r e c o r d s  l i s t e d  by Saunders (1 9 2 1 )  
i n c l u d e :  g a t h e r i n g  n e s t i n g  m a t e r i a l  ( c o u r t s h i p ? )  a t  T rego
on F eb ru ary  26* 1916; a n e a r ly  c o m p le te d  n e s t  in  N orton  
G u lch , S i l v e r  Bow C ounty , March 1 4 ,  1 9 1 0 ,  w hich  h e ld  i t s  
f i r s t  e g g  on March 18 and w hich  h e ld  a t o t a l  o f  5  e g g s ;  
and a n e s t  c o n t a i n i n g  2 ^ f u l l y  fledged** young i n  C h a r c o a l  
G u lch , S i l v e r  Bow County on A p r i l  2 8 ,  1 9 1 0 . Saunders  
f u r t h e r  s a y s :  ”K e s t in g  b e g i n s  v e r y  e a r l y ,  and th e  a lm o s t
I n p e n e t r a b le  c o n d i t i o n  o f  th e  m o u n ta in s  a t  t h i s  s e a s o n  
h as made t h e  n e s t ,  i n  s p i t e  o f  th e  abundance o f  t h e  b i r d ,  
a r a r e  f i n d .  S in c e  a t  l e a s t  some i n d i v i d u a l s  b re e d  In  
t i ie  T r a n s i t i o n  Z o n e , th e  n e s t  i s  b y  no means so  h ard  t o  
f i n d  a s  t h a t  o f  th e  Rocky M ountain J a y ,  udilch i s  p ro b a b ly  
alw ays i n  C anadian  o r  Hudsonian***
On M ito u er  R idge c o n s t r u c t i o n  b egan  on n e s t  1 ab ou t  
March 1 0 ,  and on n e s t s  2  and 3 on A p r i l  1 and A p r i l  15  
r e s p e c t i v e l y .  A fe m a le  wounded on F eb ru a ry  25  a t  4 , 1 0 0  
f e e t  on M ito u er  R id g e  l a i d  a f e r t i l e  eg g  i n  t h e  la b o r a t o r y  
on t h e  m orn ing  o f  F ebruary  2 7 .  T h is  fem a le  and h e r  m ate  
p r o b a b ly  b e g a n  n e s t  b u i l d i n g  on or b e f o r e  February 2 0 ,
The young n u t c r a c k e r  i n  n e a t  4  i n  th e  B i t t e r r o o t  M ountalna  
ap p eared  i d e n t i c a l  i n  age t o  th e  two s u r v iv i n g  young i n  
n e s t  1 on A p r i l  2 7 .  I t  i s  p r o b a b ly  t h a t  n e s t  4 was b egu n  
on a b o u t  March 1 0 . .  T h ese  d a ta  c l e a r l y  i n d i c a t e  t h a t
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Clarices TTutcrackor In  w e s te r n  M ontana, a t  e l e v a t i o n s  betw een  
4 ,0 0 0 " a n d  4 ,8 0 0  f e e t  above aea l e v e l ,  may b e g in  n e s t i n g  
a t  l e a s t  as e a r l y  a s  F ebruary 20  and a t  l e a s t  as l a t e  as  
A n r i l  1 5 .  There I s  no e v id e n c e  to  i n d i c a t e  t h a t  a seco n d  
brood  n ay  be a t te m p te d  a f t e r  th e  s u o c e s s f u l  r e a r in g  o f  
one brood*
S t e i n f a t t  (1 9 4 4 )  fou n d  in  Rorainte H eide (E a s t  P r u s s ia  
i n  E urope) t h a t  th e  T h i c k - B i l l e d  N u tcra ck er  ( î f u c i f rap:a ĉ # 
c a r y o c a t a c t e s ) began  n e s t i n g  i n  1955  In t h e  f i r s t  p a r t  
or m id d le  o f  March, and In 1 9 4 3 , e a r l y  in  March. M* and  
H. B a r t e l s  (1 9 2 9 )  found  t h i s  same r a c e  o f  b i r d  n e s t i n g  In  
th e  S w iss  A lp s  i n  March, f in d in g  an in c o m p le te  c l u t c h  (S  
o f  l a t e r  4 e g g s )  on March 2 2 ,  1 9 2 9 . O ther n e s t s  r e p o r te d  
b y  th e  B a r t e l s  t h a t  y e a r  were fo u n d , one on Harch 23  
w ith  two e g g s ,  and on© on March 28  c o n t a in in g  fo u r  e g g s .
Grot© (1 9 4 7 )  r e p o r te d  th e  t e s t e s  o f  th e  m ale  T h in -  
B i l l e d  N u tcra ck er  ( TTucifraf^a c a r y o c a t a c t e s  m a cro rh y n ch o s) 
o f  ex trem e n o r t h e a s t e r n  European R u s s ia  and much o f  S i b e r i a ,  
r e a c h  t h e i r  maximum s i z e  o f  9mm a t  t h e  end o f  March, t h a t  
t h e y  r e tu r n  to  a b o u t  5mm i n  th e  m id d le  o f  A p r i l ,  and  
m a in ta in  a minimum o f  1 .5  t o  2mm d u r in g  t h e  summer and  
f a l l *  T h is  would s u g g e s t  March b r e e d in g  f o r  t h i s  r a c e  aa  
w e l l .
E a r ly  n e s t i n g  l a  th u s  se e n  a common c h a r a c t e r i s t i c  
o f  b e h a v io r  f o r  a t  l e a s t  two s p e c i e s  ( t lxree  s u b - s p e c i e s )  
o f  th e  g en u s  N u c i f r a g a .  In  Europe and A s i a ,  as w e l l  as
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In  Tîorth A m erica , t h i s  e a r l y  n e s t in g  has b een  a t  l e a s t  
p a r t i a l l y  r e s p o n s ib le  f o r  th e  p a u c ity  o f  in fo r m a t io n  re-- 
g a r d in g  th e  n e s t in g  o f  m ^ b e r s  o f  t h i s  genus*
Four o c c u p ie d  n u tc r a c k e r  n e a ts  w ere found d u r in g  March 
and A p r il  o f  1947* B ach  n e s t  was s i t u a t e d  in  a d i f f e r e n t  
ty p e  o f  lo c a t io n *  The f i r s t  th r e e  w ere foun d  in  an e a r ly  
s t a g e  o f  b u i l d i n g ,  l è i i l e  th e  f o u r th  was lo c a t e d  on th e  
day t h e  one young l e f t  th e  n e s t*
B e s t  1 ,  4 ,6 0 0  f e e t ,  was fou n d  March 1 1 th  on a s o u th ­
e a s t  f a c in g  s lo p e  n e a r  th e  c r e s t  o f  M ito u er  R idge* I t  
was p la c e d  n e x t  t o  th e  e a s t  f a c e  o f  th e  m ain tru n k  o f  a 
25  f o o t  D ou glas F i r ,  12 f e e t  ab ove th e  ground* The n e s t  
t r e e  p ro tru d ed  i n t o  a s m a ll  c l e a r in g  su rrou n d ed  on a l l  
s i d e s  e x c e p t  th e  e a s t  b y  t r e e s  s im i la r  i n  a g e  and s i z e  
t o  th e  n e a t  t r e e  (F ig u r e s  6 ,  9 ,  1 2 , and 13)*
H eat 2 ,  4 ,2 0 0  f e e t ,  foun d  A p r i l  1 s t  was lo c a t e d  4 1 7  
y a r d s  down s lo p e  from  n e s t  1 n ea r  th e  end o f  a h e a v i l y  
f o i l  aged  b ra n ch  o f  a lo n e  25  f o o t  D ouglas F ir *  The n e s t  
was ab o u t fo u r  f e e t  from  th e  tru n k  o f  th e  t r e e  and s i x  
f e e t  above th e  grou n d  when m easured  from  im m e d ia te ly  
u n d er  th e  n e s t  (F ig u r e s  5 ,  1 2 ,  and 16)*
B e s t  S ,  4 ,7 0 0  f e e t ,  fou n d  on A p r i l  1 5 th , 144 y a r d s  
n o r th w e s t  o f  n e s t  1 was p la c e d  In  th e  ta n g le d  te% % inal 
p o r t io n  o f  a s o u th  l a t e r a l  b ra n ch  ab ou t 80  f e e t  up in  
a 125 f o o t  P o n d ero sa  P in e*  The n e s t ,  tw en ty  f e e t  o u t  
frcan th e  m ain tr u n k  o f  th e  t r e e  c o u ld  be s e e n  from  th e
5 9
ground  when th e  e x a c t  l o c a t i o n  was known (F ig u r e s  5 , 12 ,  
and 1 6 ) ,
H eat 4 ,  4 ,5 0 0  f e e t ,  was fou n d  A p r i l  2 7 th  on a r e l a ­
t i v e l y  open P o n d ero sa  P in e  and D ou g las F ir  s o u th e a s t  f a c in g  
s lo p e  o f  th e  B i t t e r r o o t  M ountain  Range n ea r  F lo r e n c e ,  
Montana* P la c e d  fo u r  f e e t  from  th e  tru n k  on a s o u th  h o r i ­
z o n t a l  l im b , th e  n e s t  was 25  f e e t  up i n  a 50 f o o t  P o n d ero sa  
P in e *  The n e a t was v i s i b l e  from  th e  ground (F ig u r e  1 9 )*
F iv e  a d d i t io n a l  n e s t s ,  th o u g h t t o  b e  o ld  n e a t s  o f  
C la r k ’ s  n u tc r a c k e r s  w ere foun d  d u r in g  th e  n e s t in g  se a so n *  
T h e ir  p o s i t i o n s  w ere s im i la r  t o  th o s e  n o te d  a b o v e , e x c e p t  
t h a t  one was on a w e s t  f a c in g  s lo p e *
A l l  n e s t s  found  w ere v e r y  s im i la r  i n  c o m p o s it io n  and  
s t r u c t u r e ,  e x c e p t  t h a t  th e  b o w ls  o f  o ld  n e s t s  had l o s t  
t h e i r  sh a p e  and w ere g e n e r a l ly  f i l l e d  w it h  fra g m en ts  o f  
t h e  l in in g *  N e s ts  1 and 2  w ere m easu red  e a r ly  d u r in g  th e  
in c u b a t io n  p e r io d  and c o l l e c t e d  l a t e r  f o r  e x a m in a tio n  o f  
t h e i r  com ponent p a r ts *
M easurm nents o f  n e s t s  1 and 2 w ere v e r y  s im ila r *  
O u ts id e  d ia m e te r s  v a r ie d  from  11 t o  15  in c h e s *  N est 1 was 
a b o u t 7 in c h e s  d eep  and n e s t  2  a b o u t 6 in c h e s  deep* The 
I n s id e  m easu rem en ts o f  t h e  n e s t  b o w ls  w ere a b o u t 4  in c h e s  
a c r o s s  and  5  in c h e s  deep* The f l o o r  and o u te r  w a l l s  o f  
n e s t  1 were com posed o f  247 co u n ted  dead tw ig s  o f  th e  
D o u g la s  F ir  and 8 a d d i t io n a l  m is c e l la n e o u s  tw ig s  from  
d e c id u o u s  sh ru b s * The o u te r  w a l l s  and th in n e r  f l o o r  o f
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n e s t  2 c o n ta in e d  193 d ea d  D ou g las F ir  tw ig s*  The d ia m e te r s  
o f  th e  tw ig s  v a r ie d  from  a b o u t o n e - s ix t e e n t h  In ch  t o  
s l i g h t l y  o v e r  t h r e e - s i x t e e n t h s  o f  an in c h  In  d ia m eter*  
L en gth s ran  up to  a b o u t  12  In c h e s   ̂ w ith  8 o r  9 In c h e s  b e ­
in g  m ost common* The tw ig s  o f  n e s t  1 a v er a g ed  la r g e r  th a n  
t h o s e  o f  n e s t  2* The 255  tw ig s  o f  n e s t  1 w eigh ed  256  gram s 
w h ile  th e  193  from  n e a t  2  w eig h ed  144 grams* The o u te r  
p o r t io n s  o f  th e  b o w ls  o f  e a c h  n e s t  w ere ecmiposed p r in c i ­
p a l l y  o f  r o t t e n  wood p u lp ,  w h i le  th e  In n e r  l i n i n g ,  v a r y in g  
from  I j  t o  2  in c h e s  t h i c k ,  was a lm o st e n t i r e l y  d r ie d  g r a s s  
w ith  a  few  s t r i p s  o f  in n e r  bark  from  th e  D ou glas F ir*
Though n e s t  1 c o n ta in e d  some m in e r a l s o i l ,  n e s t  2 had a 
mat o f  s o i l  ab ou t & In ch  t h ic k  in  th e  f l o o r  o f  th e  n e a t  
b etw een  th e  wood p u lp  b a s e  and th e  f i n e r  g r a s s  l in in g *
T h is  m in e r a l s o i l  was c a r r ie d  t o  th e  n e s t  i n  damp p e l l e t s  
b etw een  o n e -q u a r te r  and t h r e e - e ig h t h s  o f  an in c h  In  d ia ­
m e te r . E ig h t  su c h  p e l l e t s  w ere fo u n d  on th e  in c c m p le te d  
f l o o r  o f  n e s t  1 on March 15*
E x c ep t f o r  th e  m in e r a l  s o i l  la y e r  and d i f f e r e n c e s  
i n  th e  n e s t  m a t e r ia l  s o u r c e  p l a n t s ,  t h e s e  n e s t s  com pared  
w e l l  w ith  C la r k ’ s  N u tc r a c k e r  n e s t s  d e s c r ib e d  by B en d ire  
(1 8 9 5 }  and D ixon  ( 1 9 3 4 ) ,  and w ith  a European N u tcra ck er  
( H u e lfra g a  c* c a r y o c a t a c t e s ) n e s t  d e s c r ib e d  by S t e i n f a t t  
(1 9 4 4 )*  No e v id e n c e  o f  th e  la n d in g  p la tfo r m  d e s c r ib e d  by  
D ixon  was fou n d  a s s o c ia t e d  w ith  any o f  my n e s t s *
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I t  was a p p a ren t t h a t  th ou gh  b o th  members o f  th e  p a ir  
sh a re  th e  burden  o f  n e s t  b u i l d i n g ,  th e  fem a le  d id  th e  b u lk  
o f  th e  c o n s t r u c t io n *  I t  was n o te d  t h a t  th e  two b ir d s  
c a r r ie d  to  th e  n e s t  s i t e  a p p r o x im a te ly  e q u a l am ounts o f  
m a t e r ia l .  The fe m a le  o f  e a c h  o f  n e s t s  1 and 3 w ould r e ­
m ain a t  th e  n e s t  and do c o n s id e r a b le  a r r a n g in g  and a d j u s t ­
in g  o f  m a t e r ia l ,  w hereas t h e  m ale w ould le a v e  th e  n e s t  s i t e  
a lm o st  im m e d ia te ly  f o r  a n ea rb y  lo o k o u t  p e r c h  w here h e  
w ould  rem ain  o c c a s io n a l ly  f o r  from  30 t o  90  se co n d s  b e fo r e  
m aking a n o th e r  t r i p  f o r  m a te r ia l#  T h is  s e x  d i s t i n c t i o n  
was b a se d  on my f a m i l i a r i t y  w ith  th e  in d iv id u a l  b ir d s  o f  
n e s t  1 ,  and on an o b ser v ed  s i s e  d i f f e r e n c e  b etw een  th e  
a d u l t s  o f  n e s t  3# The fe m a le  o f  n e s t  3  when c o l l e c t e d  
e i g h t  d a y s a f t e r  th e  n e s t  b u i ld in g  d a ta  w ere ta k en  w eig h ed  
1 0 1 ,9  gram s and t h e  c o l l e c t e d  m a le ,  1 5 0 .5  gram a,
W est 1 was found  d u r in g  a h eavy  s n o w fa l l  a t  0 9 4 0  on  
March 1 1 , T here w ere f o u r  to  s i x  I n c h e s  o f  f r e s h  snow  
on th e  ground i n  a d d it io n  t o  o ld  snow up t o  th r e e  f e e t  
in  d e p th  w it h in  20 f e e t  o f  th e  n e s t  t r e e  (F ig u r e s  9 ,  1 0 ,
1 1 ,  and 1 3 ) .  One o f  th e  a d u l t s  c a r r y in g  a s t i c k  i n t o  th e  
n e s t  t r e e  d i s c l o s e d  th e  p o s i t i o n  o f  th e  n e a t .  D uring a 
t o t a l  o f  8 6  m in u te s  o f  o b se r v e d  n e s t  b u i ld in g  a c t i v i t y ,
4 0  m in u te s  on March 11 ( t e a p e r a tu r e  320 F . ) ,  and 46  
m in u te s  on M arch 13 ( te m p e r a tu r e  33*  ̂ F . ) ,  44 in d iv id u a l  
t r i p s  t o  th e  n e s t  w ere made w it h  n e s t in g  m a t e r i a l .  Thus 
e a c h  b ir d  made on th e  a v e r a g e  one t r i p  ab ou t e v e r y  f o u r
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m in u tes*  Snow was f a l l i n g  th r o u g h o u t b o th  p e r io d s  o f  o b s e r ­
v a t io n *  F iv e  t im e s  (1 0  t r i p s )  th e  b ir d s  f le w  t o g e t h e r  
frcMn th e  m a t e r ia l  a r e a  t o  t h e  n e s t  t r e e *  E n tra n ces  in t o  
and e x i t s  from, th e  n e s t  t r e e  w ere made in  n e a r ly  e v e r y  
p o s s ib l e  d i r e c t i o n  b y  b o th  n u tc r a c k e r s *  The s o f t  m u s ic a l  
n o te  was o c c a s i o n a l l y  u sed  b y  b o th  b ir d s  e s p e c i a l l y  when 
c a r r y in g  s t i c k s  in  t h e i r  b ea k s*  The m ale gave th e  r e g u la r  
c a l l  from  5 t o  6  t im e s  on e a c h  o f  th e  4 or 6 t im e s  he  
m ounted a lo o k o u t  p er c h  b e tw e en  t r ip s *  O nce, upon my 
ap proach  t o  th e  n e s t ,  th e  fe m a le  r e p e a te d  th e  c r a c k le -  
w h i s t l e  c a l l  6 or  a t im e s  b e f o r e  r e t r e a t i n g  I n to  th e  
D o u g la s F ir  t h i c k e t .  The b u l l f r o g  and s h r i l l  c a l l s  w ere  
u t t e r e d  b y  b o th  h ir d s  on s e v e r a l  o c c a s io n s ,  e s p e c i a l l y  
when in  t h e  v i c i n i t y  o f  th e  m a t e r ia l  t r e e s *
West 3 fou n d  on A p r il  16  a t  1 4 0 6 , when th e  n u tc r a c k e r s  
w ere s e e n  c a r r y in g  n e s t  b u i l d i n g  m a t e r ia l ,  was u n d er ob­
s e r v a t io n  t h a t  day  f o r  7 6  m in u t e s ,  d u r in g  « h îc h  tim e 51  
t r i p s  w ere made* In  ab ou t 20 c a s e s  (4 0  t r i p s )  th e  two  
b ir d s  f le w  in  company w ith  ea ch  o th e r*  E ach  b ir d  th u s  
made a t r i p  a b o u t o n ce  e v e r y  3  m in u tes*  The day was 
m o s t ly  c l e a r ,  w ith  th e  te m p e r a tu r e  50^ F* in  th e  n e s t  
v i c i n i t y *
S u s ta in e d  o b s e r v a t io n s  w ere n o t  made a t  n e s t  2  foun d  
on A p r i l  1 a t  0 7 2 5  ( te m p e r a tu r e  31^ P *) when th e  two b ir d s  
w ere s e e n  t o  e n t e r  th e  n e s t  t r e e  e a c h  w ith  a s t ic k *
W hereas m a t e r ia l  f o r  n e s t s  1 and 3 was o b ta in e d  w it h in  125
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y a rd s  o f  th e  n e s t ,  m a t e r ia l  o b ser v ed  g a th e r e d  f o r  n e s t  2  
came from  a d i s t a n c e  o f  more than  6 0 0  yards*  I n t e r v a l s  
b etw een  a r r i v a l s  a t  th e  n e s t  w ere o f  n e c e s s i t y  g r e a te r *  On 
th e  5 o r  6 t r i p s  o b s e r v e d , th e  two b ir d s  k ep t In  com pany, 
b o th  upon l e a v in g  th e  n e s t  a rea  and upon r e tu r n in g  t o  th e  
n e s t  t r e e *
*
G r e a te s t  n e s t  b u i ld in g  a c t i v i t y  was o b ser v ed  d u r in g  
th e  m orning h o u r s .  U s u a l ly  th e  n u tc r a c k e r s  c o u ld  n o t b e  
found  in  th e  v i c i n i t y  o f  t h e i r  n e s t s  d u r in g  th e  a f te r n o o n  
u n t i l  a f t e r  eg g  la y in g  had commenced*
I  f e e l  c o n f id e n t  th a t  b o th  n e s t s  2 and 3  w ere d i s ­
c o v e r e d  on th e  day th e y  were b eg u n , w h ereas n e s t  1 was 
p r o b a b ly  fou n d  on th e  seco n d  day o f  c o n s tr u c t io n *  West 
2 c o n s i s t e d  o f  a b o u t 20 s t i c k s  a t  0725  on A p r i l  1 ,  and  
was a lr e a d y  a w e l l  shaped  n e s t  a t  1820  th a t  ev e n in g *
K e st  3 was s o  t h in  a t  1405 on A p r i l  15 t h a t  th e  sk y  c o u ld  
b e s e e n  th r u  th e  c e n t e r  o f  th e  n e s t  from  a b o u t 80  f e e t  
b elow *  K e st 1 was l e s s  advanced  a t  1X00 on March 11 th an  
n e s t  2 was a t  1820  on I t s  f i r s t  day o f  c o n s t r u c t io n *
Work on n e s t s  1 and 2 c o n tin u e d  u n t i l ,  b u t a p p a r e n t ly  
n o t I n c lu d in g ,  th e  day  b e f o r e  th e  f i r s t  e g g  was d e p o s ite d *  
B eca u se  o f  t h e  I n a c c e s s i b i l i t y  o f  n e s t  3 (F ig u r e  1 6 ) ,  th e  
p a ir  was c o l l e c t e d  a t  1460  on th e  e ig h t h  day a f t e r  th e  
n e s t  was begun* The fem a le  was In c u b a t in g  a t  th e  tim e  
and upon e x a m in a tio n  showed 3 f r e s h l y  ru p tu red  f o l l i c l e s  
In  h er  ovary*  !*To more ova were m atu re enough t o  r u p tu r e .
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eod  no eg g  was p r e s e n t  In  th e  o v id u c t*  I t  may t h e r e f o r e  
h e co n c lu d ed  th a t  th r e e  e g g s  had b een  la id ^  th e  l a s t  on  
o r  b e fo r e  th e  day o f  c o l l e c t i o n *  E f f o r t s  to  r e c o v e r  n e s t  
3  w ere n o t s u c c e s s f u l*  S ee  T a b le  3 f o r  a summary o f  n e s t  
b u i ld in g  t im e  s c h e d u le s *
TABLE 3
SIJKSSARY OP m ST  COKSTRÜCTION TIMES
Meet
D ate
Found
D ate c o n s t*  
Began
D ate
C om pleted
D ate F i r s t  
Egg L aid
C o n stru c ­
t io n  Time
1 Mar* 11 (M ar, 1 0 )^ Mar* 17 Mar* 19 8 d ays
0 Apr* 1 A pr, 1 Apr* 5 Apr • 7 6 d ays
3 Apr* 15 Apr* 16 (A pri\ 1 9 )2  (A p r, 21? (5  d a y s )2
1~ J u d g in g  from  th e  r a t e  o f  c o n s t r u c t io n  o f  n e s t s  
0  and 3 I  f e e l  t h a t  n e s t  1 was begun  on March 10*
2 ~ B a s e d  on 3 f r e s h l y  ru p tu red  f o l l i c l e s  In  th e  
o v a ry  o f  th e  fe m a le  when c o l l e c t e d  a t  1450  on 
A p r il  03*
At 0910  on March 04* a p a ir  o f  n u tc r a c k e r s  th o u g h t  
t o  b e  th e  same p a ir  w h ich  on A p r i l  1 began  c o n s t r u c t io n  
o f  n e a t  2 were d is c o v e r e d  c a r r y in g  s t i c k s  t o  a P on d erosa  
P in e  142 y a rd s n o r th ^ n o r th e a s t  o f  t h e i r  l a t e r  s u c c e s s f u l  
n e s t  ( s e e  b rok en  **2** In  F ig u r e  3 ) .  T h ese s t i c k s  w ere  
p la c e d  on an open cro u c h  o f  a l a t e r a l  branch  ab out 10  f e e t  
abi^ve th e  g ro u n d . D u rin g  th e  w eek f o l lo w in g  March 24^ 
t h i s  p a ir  c a r r ie d  m a t e r ia l  t o  t h i s  s p o t  in  c o n s id e r a b le
a s
q u a n t i t y .  At no t im e  w ere more th a n  10 or  12 s t i c k s  ob ­
s e r v e d  a t  a tim e on t h i s  c r o u c h , and u s u a l ly  o n ly  2 o r  3  
rem ained  in  p o s i t i o n  (F ig u r e  1 7 )#  Though p a r t i a l l y  
o b scu re d  b y  a f r e s h  s n o w f a l l ,  t h e r e  w ere a lr e a d y  s e v e r a l  
hundred  s t i c k s  p r e s e n t  on th e  ground on March 2 4 .  M ost o f  
t h e s e  s t i c k s  w ere o b v io u s ly  f r e s h l y  broken  from  la r g e r  
b r a n c h e s . By A p r il  1 ,  when n e s t  2  was b eg u n , a p i l e  o f  
more th a n  2 ,5 0 0  D ou glas F ir  tw ig s  o f  th e  u s u a l  n u tc r a c k e r  
n e s t  s i z e  had a ccu m u la ted  (F ig u r e  1 8 ) .  A s m a ll  amount 
o f  f r e s h  in n e r  b ark  s t r i p s  w ere a l s o  p r e s e n t .  A few  t w ig s  
w ere a l s o  a ccu m u la ted  on a stum p a b o u t 12 f e e t  from  th e  
la r g e r  p i l e  o f  m a t e r ia l .
D urin g  an  hour* s o b s e r v a t io n  on March 25 from 0 9 0 0  
t o  lOOO i t  was c l e a r l y  s e e n  th a t  th ou gh  b o th  b ir d s  c a r r ie d  
m a t e r i a l ,  o n ly  one to o k  p a in s  w it h  s t i c k  a rra n g em en t.
T h is  l a t t e r  b i r d ,  a p p e a r in g  s l i g h t l y  s m a l le r ,  was presum ed  
t o  b e  th e  f e m a le .  T r ip s  f o r  s t i c k s  w ere a lw ays made t o — 
g a t h e r * Dpon r e tu r n  t o  th e  " s t i c k  t r e e " ,  o n e , p resum ably  
th e  m a le , w ould  le a v e  h i s  s t i c k  and q u ic k ly  f l y  t o  a  
lo o k o u t  p erc h  n e a r b y . The o th e r  b ir d  w ould  th en  sp en d  3 0  
t o  90 se c o n d s  a r r a n g in g  and r e a r r a n g in g  th e  5 t o  10  s t i c k s  
p r e s e n t .  As t h i s  b ir d  w ould  cr o u c h  and tu r n  a b o u t i n  th e  
m id s t  o f  th e  s t i c k s ,  a s  though sh a p in g  th e  n e s t ,  one o r  
w ore o f  th e  s t i c k s  w ould  u s u a l ly  f a l l  t o  th e  p i l e  b e lo w  
th e  t r e e .  Once when a s t i c k  f e l l ,  th e  b ir d  dropped  t o
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th e  p i l e ,  p ic k e d  up a s t i c k  end f l e w  up t o  th e  n e s t  s i t e  
w ith  i t  and a g a in  w en t to  a r r a n g in g  th e  m a te r ia l*
M a te r ia l  was c o l l e c t e d  i n  draws on e i t h e r  s id e  o f  th e  
" s t i c k  t r e e " ,  and a l s o  from  th e  s lo p e  a c r o s s  M itou er C reek  
w here m a te r ia l  was l a t e r  g a th e r e d  f o r  t h e  s u c c e s s f u l  n e s t  
2* On one o c c a s io n  th e  presum ed m a le , on a r e tu r n  t r i p  
w it h  m a t e r ia l ,  f le w  p a s t  th e  " s t i c k  t r e e "  t o  a lo o k o u t  
p e r c h  w here h e  dropped h i s  s t ic k *
A t r e s p a s s in g  n u tc r a c k e r  was p u rsu ed  by b o th  members 
o f  t h e  p a ir  in  5 o r  6 c i r c l e s  ab ou t 80  t o  100 y a r d s  in  
d ia m e te r  in  th e  v i c i n i t y  o f  th e  " s t i c k  tr e e "  b e fo r e  th e  
in t r u d e r  in  d i r e c t  f l i g h t  l e f t  th e  area*  P l i g h t  was 
s i l e n t ,  e x c e p t  f o r  ab out o n ce  in  e a c h  c i r c u i t  when th e  
th r e e  w ould  d ip  n ea r  th e  g ro u n d , come c l o s e  t o g e t h e r  f lu t ^  
t a r in g  and f i g h t i n g ,  when th e y  w ould en g a g e  in  c o n s id e r a b le  
s q u a l l in g *  T h is  e p is o d e  consumed ab ou t 6 m in u tes*  
Im m e d ia te ly  a f t e r  th e  t h ir d  b ir d  d isa p p e a r e d  up tow ard  
n e s t  1 th e y  resum ed  g a th e r in g  n e s t in g  m a te r ia l*
M c e  (1 9 4 3 )  l i s t s  s e v e r a l  in s t a n c e s  w here v a r io u s  
s p e c i e s  o f  b ir d s  h ave c o l l e c t e d  s u r p lu s e s  o f  n e s t in g  
m a t e r i a l .  TTone o f  t h e s e  i n s t a n c e s ,  h o w ev er , q u i t e  compare 
w it h  th e  ab ove o b s e r v a t io n s  w here th e r e  ap p eared  t o  b e  
an i n a b i l i t y  t o  p r o p e r ly  a rr a n g e  m a t e r ia l s  s o  th a t  th e y  
w o u ld  rem ain  i n  p o s i t io n *
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la y in g  and in c u b a t io n » T hree e g g s  w ere d e p o s i t e d  
In  e a c h  o f  n e a t s  1 and 2^ a s  w e l l  as p ro b a b ly  In  n e s t  3 
( t h e  l a t t e r  b a sed  on f r e s h l y  ru p tu red  o v a r ia n  f o l l i c l e s ) .  
B en t (1 9 4 6 ) s t a t e s  th a t  ^ C la rk ’ s n u tc r a c k e r  l a y s ,  a p p a r e n t ly  
u s u a l l y ,  two or th r e e  e g g s , b u t  o f te n  fo u r  and o c c a s io n -  
a l l y  as many as f i v e  o r  ev en  s ix '* . A cco rd in g  to  V o g e l  
( 18 7 3 ) th e  T h ic k - B i l l e d  ?Tutcracker o f  Europe ( H ucifrafna  
£,* c a r y o c a t a c t e s  LIlfTîAEÜS) la y s  3 or 4  e g g s .  Of 6 n e s t s  
he o b s e r v e d , f i v e  h e ld  fo u r  e g g s  ea ch  and one h e ld  th r e e  
eg g s*
I t  i s  g e n e r a l ly  known t h a t  p a s s e r in e  b ir d s  u s u a l ly  
l a y  one egg  In  th e  m orning o f  ea c h  day u n t i l  th e  c lu t c h  
i s  com p leted *  A c c o r d in g ly  t h e  i n t e r v a l s  b etw een  d e p o s i­
t i o n s  a re  u s u a l ly  a b o u t 24 hours* M i l le r  (1 9 3 1 ) found  
t h a t  th e  i n t e r v a l s  b etw een  la y in g s  f o r  th e  S h r ik e  ( L anlue  
lu d o v lo ia n u a )# a r e  a p p r o x im a te ly  24 h ou rs lo n g  w ith  d e p o s i ­
t io n  u s u a l ly  b e fo r e  0000  or  0900* He f u r th e r  s t a t e s ,  
h o w ev er , th a t  he fo u n d  i n t e r v a l s  o f  26 to  28 h o u rs In  one 
c l u t c h ,  w ith  some o f  th e  e g g s  d e p o s i t e d ,  aa n ea r  a s  
c o u ld  be d e te r m in e d , i n  th e  l a t e  a fte rn o o n *  HIc e  (1 9 3 7 )  
fou n d  f o r  th e  Song Sparrow  ( M e lo sp lza  m e lo d la ) t h a t ;
"Eggs a re  l a i d  In  th e  e a r ly  m orning o f  su c c e e d in g  days*"
In  n e s t  1 eg g  A was l a i d  b etw een  1300 on March 17 
and 1435 on March 1 9 , e g g  E b etw een  1000 on March 20 and
0 8 5 5  on March 2 1 , and e g g  0 b etw een  0925  and 1850 on
M arch 21* Each eg g  was marked w ith  in k  fo r  i d e n t i f i c a t i o n
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as soon  aa I t  was found a f t e r  d e p o s i t io n »  I n s p e c t io n  o f  
th o s e  d a ta  p l o t t e d  in  F ig u r e  0 r e v e a l s  t h a t  s in c e  egg  C 
was l a i d  b etw een  0926  and 1860 on March 2 1 , t h a t  egg  B 
m ust h ave b een  d e p o s it e d  b etw een  1000 and p ro b a b ly  1800  
on March 20 to  a l lo w  24  h ou rs b etw een  la y in g s *  B eca u se  
i t  i s  n o t  l i k e l y  t h a t  egg  A was l a i d  more than  30 h ou rs  
b e fo r e  egg  B , and b ec a u se  i t  i s  known t h a t  th e  e g g  was 
l a i d  b e f o r e  1436  on March 1 9 , I t  i s  p ro b a b le  t h a t  egg  
A was l a i d  b etw e en  0700 and 1435 on March 19*
S im i la r l y  in  n e a t  2 egg  D was d e p o s it e d  b etw een  1700  
on A p r i l  6 and 1835 on A p r i l  7 ,  egg  E b etw een  0700 and  
1700 on A p r i l  3 ,  and e g g  F b e tw e en  1700 on A p r il  8 and  
1845 on A p r i l  9* A gain  r e f e r e n c e  to  F ig u r e  0 d i s c l o s e s  
t h a t  th e  e g g s  o f  n e a t  2 w ere p ro b a b ly  l a i d  d u r in g  th e  
d a y l ig h t  h o u rs  on e a c h  o f  A p r il  7 ,  A p r il  8 ,  and A p r il  9# 
B eca u se  ea c h  e g g  was marked i t  was p o s s ib l e  to  n o te  
th e  ch a n g es I n  p o s i t i o n s  o f  in d i v id u a l  eg g s  a s  w e l l  a s  
th e  e g g s  in  r e l a t i o n  to  ea ch  o th er*  On e a c h  o f  th e  14 
v i s i t s  made to  n e s t  1 d u r in g  in c u b a t io n  i t  was n o ted  t h a t  
the e g g s  had b een  tu rn ed  and o th e r w is e  moved s in c e  th e  
p r e v io u s  in s p e c t io n *  Though I  c o u ld  n o t a c t u a l l y  s e e  
th e  In c u b a t in g  b ir d s  tu r n  th e  e g g s ,  i t  i s  f e l t  t h a t  d eep  
p r o b in g  w ith  t h e i r  boaka in t o  th e  l i n i n g  o f  th e  n e s t  
s e r v e d  a t  l e a s t  in  p a r t  t o  tu rn  and s h i f t  th e  p o s i t i o n  
o f  th e  e g g s  *
Egg dtpot i t ion N«t t  I
March 17 March 18 | March 19 March 2 0  | March 21
dT 8 12 16 2 0 2 4  4 8 12 16 2 0  24 4  8 12 16 2 0 2 4  4  8 12 16 2 0 2 4  4  8  12 16 2 0
I
egg A
r
Hour of the day
Egg hatching Nest I
April 6 April 7 April 8
4 8 12 16 2024 4 8 12 16 2024 4 8 12 16 20
1
•g^A ^
r 1
x«g 1 B
xeggC
X = Exact hatching time
Egg deposition Nest 2
April 6 I April 7 | April 6  7 April 9
4  8  12 16 2 0 2 4  4  8  12 16 2 0 2 4  4  8 12 16 2 0 2 4  4  8  12 16 20
egg 0
eggE
egg F
Egg hatching Nest 2
April 2 6 April 2 7
4  8  12 16 2 0 2 4  4  8  12 16 2 0
1
e g q „ E ,^
•9«_E-----
All 3 e g g s  pipped
Figure 6 .  Egg deposition and hatching in Clark's Nutcracker nests  I and 2  in
March and April of 1 9 4 7 .  Lines (I-----------1) indicote time between
nest inspections when eggs  were deposited or hatched. Brackets  
Indicate probable deposition or hatching times.
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F or d e t e m l n a t i o n  o f  le n g t h  o f  in c u b a t io n ,  th e  a l x  
la y in g  t im e s  above a re  a c c e p te d  a s  v a l id *
In  n e s t  1 th e  t im e s  o f  h a tc h in g  o f  e g g s  B and C a re  
known w ith in  th e  hour* When th e  n e s t  was exam ined a t  1856  
on A p r i l  7 eg g  A had a lr e a d y  h a tc h e d , th e  eg g  s h e l l  was 
gone from  th e  n e s t  and th e  s p a r s e  w h ite  down on n e s t l i n g  
Â (from  eg g  A) was dry* B ecau se  none o f  th e  th r e e  e g g s  
was y e t  p ip p ed  a t  IbSO on A p r i l  6 ,  egg A roust n o t have  
h a tch ed  u n t i l  A p r i l  7* At th e  same tim e n e s t l i n g  B was 
f r e e  o f  th e  la r g e r  p o in te d  p o r t io n  o f  th e  e g g ,  th ou gh  th e  
s m a lle r  b road  p o r t io n  was s t i l l  on i t s  head* Egg C was 
n ot y e t  p ip p e d , nor was i t  p ip p ed  a t  0740  th e  n e x t  day  
( A p r i l  8 )*  C o n tin u o u s o b s e r v a t io n s  w ere made from  th e  
b l in d  on A p r i l  8 ,  from  0740  t o  1605* S t a r t in g  a t  ab ou t  
1100 t h a t  d a y , th e  fe m a le  was se e n  and h eard  on s e v e r a l  
o c c a s io n s  t o  p eck  a t  so m eth in g  w ith  a hard s u r fa c e  in  th e  
n ea t*  Upon f l u s h i n g  h er a t  1310 I  fou n d  eg g  C s l i g h t l y  
p ip p e d , and around  th e  la r g e r  end o f  th e  eg g  in  l i n e  w ith  
th e  o u t - p u s h in g ,  a r in g  o f  in -p u s h in g s  a p p a r e n t ly  p eck ed  
th e r e  by th e  fe m a le *  (The o b s e r v a t io n  s l i t  o f  th e  b l in d  
was a t  t h i s  t im e  lo c a t e d  a b o u t B f e e t  from  th e  n e s t . )
The fe m a le  r e tu r n e d  to  th e  n e s t  w it h in  one m inu te a f t e r  I  
r e tu r n e d  t o  th e  b lin d *  At 1508 th e  fem ale  backed  t o  th e  
edge o f  th e  n e s t  and p eck ed  a t  egg 0 f o r  fo u r  m in u te s ,  
a t  th e  end o f  w h ich  t im e , n e s t l i n g  C had h a tch ed *  Imme­
d i a t e l y  t h e r e a f t e r  th e  fem a le  p ro ceed ed  t o  b rea k  o f f  p o r t io n s
71
o f  th e  s h e l l  ab ou t on e* -e igh th  o f  an In ch  In  d ia m e te r  and  
sw a llo w  them# She th e n  s e t t l e d  b ack  to  b ro o d in g  a t  1616  
w ith o u t  rem oving th e  s h e l l  from  th e  n e s t .  The s h e l l s  o f  
e g g s  B and C w ere rem oved from  th e  n e s t  and p r e s e r v e d  
s h o r t l y  a f t e r  h a tc h in g #
On A p r i l  26 a t  1915 a l l  th r e e  e g g s  in  n ea t  2 w ere  
pipped* Egg D ap p ea red  to  have a la r g e r  o u t-p u sh in g  th an  
e g g s  E and P . At 1910 th e  n e x t  day (A p r i l  27 a l l  th r e e  
w ere h a tc h e d , and th e  e g g  s h e l l s  gone#
M i l le r  (1 9 3 1 )  in  sp e a k in g  o f  th e  s h r ik e  ( L a n lu g ) 
s t a t e s :  **There I s  no e v id e n c e  to  in d i c a t e  t h a t  e g g s  h a tc h
a t  n ig h t  b u t th e y  may h a tc h  a t  v a r io u s  h ours o f  th e  day#
A d a y -n ig h t  rhythm  o f  g e n e r a l  a c t i v i t y  i s  l i k e l y  a lr e a d y  
in  e f f e c t# * '  A ssum ing t h a t  t h i s  p a t t e r n  p ro b a b ly  h o ld s  
t r u e  f o r  th e  n u tc r a c k e r , e g g  A o f  n e s t  1 p ro b a b ly  h a tc h e d  
b e tw e e n  0700  and 2700  on A p r i l  7 ,  w h ereas eg g  B I s  known 
t o  have h a tc h e d  J u s t  b e f o r e  1865 on A p r i l  7 and e g g  C a t  
1512 on A p r i l  8# B ecau se e g g s  D, E , and F o f  n e s t  2 w ere  
o n ly  p ip p ed  a t  1930 (d u sk ) on A p r i l  2 6 ,  i t  i s  th o u g h t m ost  
p ro b a b le  t h a t  a l l  th r e e  h a tc h e d  d u r in g  th e  d a y l ig h t  h o u rs  
p r io r  to  1910  on A p r i l  27 when from  th e  ap p earan ce o f  th e  
y o u n g , th e y  had o b v io u s ly  b een  h a tc h e d  f o r  a t  l e a s t  one  
or two hours#
An in s p e c t io n  o f  th e  d a ta  f o r  n e s t  2 in  F ig u re  6  
c l e a r l y  show s th a t  th ou gh  th e  e g g s  w ere d e p o s it e d  on th r e e  
s u c c e s s i v e  d a y s th e y  h a tc h e d  on th e  same day# C la rk * s
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TABLE 4
SmWARY OF ATTE^TTIVKÎTESS AHD IT^ATTEOTIVETISSS 
DUHIKG IKCÜBATIOK AT CLARK’ S NUTCRACKER ÎTEST 1*
b a te A p r il  1 , 1947 A p r il  3 ,  1947
S ta g e  o f  in c u b a t io n  
Time o f  day
T o t a l  h ou rs and m in u te s  
W eather c o n d it io n s  
A ir  tem p era tu re  
B e g in n in g  and end  
. H igh  and low  
H o u rly  a v er a g e  
Wind v e l o c i t y  ( e s t ,* )  
A pproxim ate % su n s h in e  
Snow on ground a t  s t a r t  
P r e c i p i t a t i o n  {% t im e )
1 4 th  day  
0800  -  1800  
10 hours
31 -  39 
53  ̂ 31  
4 3
0 t o  15 m^pfh^ 
10^
0 t o  10 In  
20^ r a in  & snow
lo t h  day  
0715  -  1730  
10 hrs^ 15 mln
32 •  38  
46 ^ 32  
4 0
10 to  35 m#p^h 
4p^
0 t o  18 In# 
15^ snow
T o ta l  number 
P e r io d s  In  m in u te s
P e r c e n t  o f  t o t a l  t im e
I n a t t e n t i v e  p e r io d s  ^ b o th  
T o ta l  number 
P e r io d s  In  m in u te s
P e r c e n t  o f  t o t a l  t im e
A t t e n t iv e  p e r io d s  -* fe m a le  
T o t a l  number 
P e r io d s  in  m in u tes
P e r c e n t  o f  t o t a l  tim e
A t t e n t iv e  p e r io d s  -  m ale  
T o ta l  number 
P e r io d s  In  m in u te s  
P e r c e n t  o f  t o t a l  tim e
6 6 
( 1 1 8 ) ,  6 9 ,  l 6 l  (S O ), 5 1 , 1 9 4 ,  
6 1 ,  (1 9 0 )  5 5 , 2 7 2 , ( 8 )
99,89^
4
<g.9 9 . 19;S
6
0 ,0 8 ,  0 ,2 5 ,  
0 * 2 6 , 0 .0 8  
0,11̂
( 1 1 8 ) ,  1 6 1 , 
(1 9 0 )  
78,205?
2
6 9 , 61  
21,695?
0 .2 5 ^  0 . 2 5 ,  2 .5 0 ,  
1 * 6 0 , 0 .6 0  
0 .815?
(S O ), 1 9 4 , 2 7 2  
8 0 ,6 5 ^
5 1 , 5 5 , ( 8 )  
I S . 54^
P e r io d s  in  p a r e n th e s e s  ( )  w ere n o t c o m p le te ly  c lo c k e d  
due t o  th e  a r r i v a l  or  d e p a r tu r e  o f  t h e  o b s e r v e r . Ko In ­
t e r r u p t io n  o c c u r r e d  e x c e p t  f o r  th e  ( 8 )  m in u te  p e r io d  
in t e r r u p t e d  a t  1730  on A p r i l  S udien th e  m ale f lu s h e d  from  
t h e  n e s t  aa I  l e f t  th e  b l i n d .
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î îu tc r a c k e r  b e g in s  in c u b a t io n  Im m e d ia te ly  a s  th e  f i r s t  e g g  
i s  l a i d  and c o n t in u e s  w ith  more than  99 p e r c e n t  a t t e n t i v e -  
n e s s  ( s e e  b e lo w ) u n t i l  th e  e g g s  a re  h a tch ed *  I t  I s  th u s  
c l e a r l y  shown th a t  th e  two e a r l i e r  e g g s  l a i d  in  n e s t  2 
had lo n g e r  in c u b a t io n  p e r io d s  th a n  th e  th ir d *  Eggs A and  
B o f  n e s t  1 h a tch ed  on th e  same d ay  th ou gh  d e p o s it e d  a t  
l e a s t  24 h o u rs a p a rt*  A lth o u g h  h a tc h in g  o f  egg  C was ob*
v l o u s l y  n o t  n o rm a l, i t  had an in c u b a t io n  p e r io d  one day
s h o r t e r  th an  egg A#
B e n d lre  (1 8 9 6 )  g a v e  th e  p e r io d  o f  in c u b a t io n  f o r  
C la r k e s  'STutcracker as n e a r ly  a s  he c o u ld  ju d ge a s  a b o u t  
16 o r  17 d ays*  S k in n er  (1 9 1 6 , h o w ev er , g i v e s  th e  in c u b a ­
t i o n  p e r io d  a s  22 days* The in c u b a t io n  p e r io d s  o f  th e  s i x  
marked e g g s  In  n e s t s  1 and 2 were fou n d  t o  f a l l  b etw een  
t h o s e  r e p o r te d  by B en d lre  and S k in n er*  A cco rd in g  t o  V o g e l 
(1 8 7 3 )  e g g s  o f  K u c ifra g a  c* c a r y o c a t a c t e s  a re  h a tch ed  b e­
tw een  17 and 19 days a f t e r  th e  b e g in n in g  o f  in c u b a tio n *  
H ow ever, a s  M* and H* B a r t e l s  (1 9 2 9 )  p o in t  o u t ,  V o g e l  
assum ed t h a t  in c u b a t io n  d id  n o t b e g in  u n t i l  th e  c lu t c h  was 
co m p lete*  The B a r t e l s  foun d  t h a t  in c u b a t io n  was in  p ro ­
g r e s s  b e fo r e  th e  t h ir d  e g g  o f  a fo u r  egg  c lu t c h  was
d e p o s i t e d  in  th e  n e s t*
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TABLE 5
I^TCUTA3Tia?<r PERIODS OF SIX CLAKK»S 
mrTGRACïCER BGG3 FROM NESTS 1 AND g IN 1947
N est See D ate Laid D ate H atched Days In cu b a ted
1 A March 19 A p r i l  7 19
1 B March 20 A p r il  7 18
1 C March 21 A p r i l  8 18
2 D A p r il 7 A p r il  27 20
2 E A p r i l 8 A p r i l  27 19
2 F A p r il 9 A o r i l  27 18
An I n s p e c t io n  o f  Talil© 5 s n g g e s t s  th a t  a s t a t e d  
a v era g e  In c u b a t io n  p e r io d  f o r  e g g s  o f  t h i s  s p e c ie s  w ould  
have l i t t l e  v a lu e ,  w h ereas a v e r a g e s  f o r  f i r s t  e g g s ,  seco n d  
e g g s ,  th ir d  e g g s ,  e t c .  m ig h t have some s i g n i f i c a n c e  when 
s u f f i c i e n t  c a r e f u l l y  d e r iv e d  d a ta  a r e  a v a i l a b l e .  I s  i t  
p o s s ib le  t h a t  fo u r th  and f i f t h  e g g s  in  a C la rk * s N u tcra ck er  
c lu t c h  o f  f i v e  e g g s  have s h o r te r  in c u b a t io n  p e r io d s  th a n  
th e  th ir d  eg g ?  Does p r e d e p o s ito r y  em bryonic d ev elo p m en t  
a cc o u n t f o r  th e  s h o r t e r  e x t e r n a l  in c u b a t io n  p e r io d s  o f  
l a t e r  eg g s  la id ?
That b o th  s e x e s  sh a r e  in  th e  in c u b a t io n  o f  th e  e g g s  
o f  C la rk es  N u tcra ck er  was r e p o r te d  by S k in n er  ( 1 9 1 6 ) .
D ixon (1 9 3 4 )  s a y s :  “A p p a ren tly  th e  fe m a le  d oes m ost o f
th e  in c u b a t io n  o f  th e  e g g s ,  f o r  we n o t ic e d  In two in s t a n c e s  
t h a t  th e  s i t t i n g  b ir d  was fe d  upon th e  n e s t . ” A v a i la b le  
in fo r m a t io n , th ou gh  n o t c o n c l u s i v e ,  in d i c a t e s  t h a t  th e  
fem a le  T h ic k - B i l le d  N u tcra ck er  o f  Europe d oes a l l  th e  i n -  
cu b at in g  w h ile  b e in g  fe d  by th e  m alo ( V o g e l 1 8 9 5 ) .
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Tw enty and o n e -q u a r te r  h ou rs In  two p e r io d s  w ere sp e n t  
o b s e r v in g  from  th e  b lin d  a t  n e s t  1 in  1 9 4 7 . B e g in n in g  a t  
OGOO on A p r il  1 , th e  1 4 th  day o f  in c u b a t io n ,  t e n  c o n tin u o u s  
h ou rs wore sp e n t  In  th e  b l i n d .  On A p r il  5 ,  th e  1 5 th  day  
o f  I n c u b a t io n , lO j c o n t in u o u s  hours w ere sp e n t  in  th e  
b l i n d ,  from  0716  t o  1730 ( s e e  F ig u r e  7 and T ab le  4 ) .
On b o th  days th e  fem a le  was in c u b a t in g  when th e  b l in d  
was e n te r e d  (F ig u r e  1 4 ) .  She resp on d ed  to  my p r e se n c e  
w it h in  s i x  t o  e ig h t  f e e t  o f  th e  n e s t  by o p en in g  h er  b ea k , 
c l o s i n g  i t  im m e d ia te ly  as I  d isa p p e a r e d  in s id e  th e  b l i n d .
So f a r  a s  I  co u ld  d e t e n n ln e ,  b o th  th e  fe m a le  end th e  m ale  
n o t o n ly  c o m p le te ly  Ig n o red  th e  b l i n d ,  b u t a l s o  th e  o c ­
c a s io n a l  n o is e s  I  co u ld  n o t p r e v e n t  w h ile  s h i f t i n g  p o s i ­
t i o n  in  o rd er  t o  rem ain  a l e r t .  When I l e f t  th e  b l in d  a t  
1 800  on A p r i l  1 ,  th e  fem a le  a g a in  opened h er  b ea k , b u t  
d id  n o t  f l u s h  from  th e  n e s t .  On th e  c o n tr a r y , when I  
l e f t  th e  b l in d  a t  1730 on A p r i l  3 ,  th e  in c u b a t in g  m ale  
f i r s t  opened h i s  b ea k , a s  my head p ro tru d ed  from  th e  b l in d ,  
and th e n  f lu s h e d  a s  I  em erged c o m p le te ly .  T hese incom ­
p l e t e l y  c lo c k e d  p e r io d s  a re  e n c lo s e d  in  p a r e n th e s e s  In  
T a b le  4 .
As u se d  in  t h i s  p a p e r , a t t e n t i v e  p e r io d s  r e p r e s e n t  
q u a n t i t i e s  o f  tim e s p e n t  on th e  n e s t  by one o r  th e  o th e r  
or b o th  o f  th e  a d u l t s ,  a s  s p e c i f i e d ,  w hether th e y  were 
in c u b a t in g ,  b r o o d in g , o r  o th e r w is e  em p loyed . The s h o r t  
p e r io d s  ( t o t a l i n g  l e s s  th a n  10 m in u te s )  when b o th  a d u lt s
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Figure 7. Clark's Nutcracker  a t t en t i venes s  and inat tent iveness during the incuba­
tion and altricial per iods at nest  I on  Mitouer Ridge in April 1947.
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wore p r e s e n t  n t  t h e  ne e t  s I r - .u l t ane  o u s l y  d u r i n g  f e e d l n p s  
a r e  n o t  d u p l i c a t e d  I n  t h e  d a t a  p r e s e n t a t i o n #  I n a t t e n t i v e  
p e r i o d s  a J . t e m a t e  -wi th a t t o n t i v o  p e r i o d s  a s  s p e c i f i e d .
Attentive ness of the ae:?; es to c,ether was found to be 
99.C9/J on April 1 and 99 .17/j on April 3 or 90.53\  ̂ of the 
20 | ’ daylight hours on the two dates# ?To attempt w ill he 
mode here to compare results for the two days, because 
conditions which might have affected the data appeared 
very similar* Of th is to ta l of 99.63^ attentiveness 
(both dates) the female was attentive 79#44^ and the male 
20*09^ of the time# There was less than of If* complete 
Inattentiveness at nest 1 during the entire 20| hours# 
Disregarding Interrupted periods of attentiveness, 
those In parentheses in Table 4, 14 hours and 23 minutes 
in daylight attentive periods of both sexes are available 
for inspection# The female incubated l6 l ,  194, and 272 
minutes for an average of 209 minutes# The male incubated 
69, Cil, 51, and 55 minutes for an average of 59 minutes# 
Thus i t  may be seen that the female incubated on the 
average between three and four times longer than the male 
during the fourteen hours and twenty-three minutes# î ôre 
precise s ta t is t ic a l  treatment Is not deemed advisable 
until, more data are available. Which sex incubated at 
night remains to be determined#
As was seen in the previous section, one or the other 
of the pair of nest 1 was almost constantly attentive at
tlia nest. From tbe time that nest 1 was completed, until  
tb© f ir s t  two e^gs had hatched, the adults were not seen 
together on the nest. Incubation changes were usually 
raad© apparently on signal by the off-nest partner as i t  
approached through the Douglas Fir clump. The eggs were 
lo ft  uncovered for from 0,08 to 2,6 minutes during these 
changes (see Table 4 ) , It took 2,6 minutes to complete 
one transfer in duties because Just as the female le f t  
the nest on the usual exchange of ca lls , the male became 
involved in a short terr itor ia l conflict with a tres­
passing nutcracker. He then came to the nest, where he 
remained unusually a lert for the next 3*5 minutes, though 
no more nutcrackers were heard during the five minutes 
after his arrival.
Five different ca lls  were used by the adults while 
making nine incubation duty changes. The absent partner 
in each instance, except possibly one, seemed to provide 
the change of duty stimulus by approaching the nest tree 
frcrni a westerly direction through the Douglas Fir clump 
usually uttering a call* The male, while making five  
approaches used the regular ca ll twice, the musical ca ll  
once, and was s ilen t  twice, whereas the female while 
making four approaches uttered the musical call twice, 
the bullfrog ca ll  once, and was s ilen t once, lipon being 
relieved four times, the male gave the regular ca ll twice^ 
the trumpet ca ll once, end was s ilen t once, while the
female upon bolng relloved five timen uttered, the musical 
c e l l  twice, a muffled re^^ular call once, tlio bullfrog- 
call once, and a weak whining like call once* In each 
instance the calls were uttered, they were repeated from 
one to seven times* In one instance the female after 
four hours and 32 minutes of constant incubation rendered, 
the musical call six times In succession end was answered 
by the male some distance west of the clump giving the 
regular ca ll four or f iv e  times. She then le ft  the nest 
and the male appeared thirty seconds later, gave the 
regular ca ll twice, and Immediately settled on the nest*
On three different occasions the female, after having 
been on the nest for more than two hours (149, 180, and 
260  minutes) without r e l ie f  seemed to call to her mate.
In each such Instance the male was in the territory and 
was using his voice* She used the musical ca ll each time 
(12, 4, and 8 times respectively), but apparently did not 
get the desired response for she remained on the nest.
I t  may be noted that twice this happened twelve minutes 
before she was relieved and the other time fourteen minutes 
before the male assumed incubation duties, after, in each 
case, another exchange of calls Immediately prior to each 
change•
The obvious cooperation between the sexes in making 
incubation sh ift  changes as well as the high proportion 
(99m55X) of total attentiveness combine to indicate a
BG
beliavior pattern nocessarjr to prevent chi 11 5 .hf; or even 
free zing of the eggs* Xhe Incubating bird was tiot kno\m 
to leave the nest except xipon contact with its  mate, or 
upon my approach within about ten feet of him but the 
female submitted to capture by hand on one occasion and 
was frequently touched before she would leave the nest. 
Neither adult le f t  the nest In defense of territory, 
tl'iough many nutcracker trespassers went unchallenged while 
the male was lncubat5*ng or warn absent from the nest terr i­
tory^ The male became very a lert and would face In the 
direction of the trespasser’s ca lls , but the female did 
not even appear to notice them unless her mat© was 
actively engaged in territoria l defense using his voice, 
when she too would become alert#
When the female was flushed from nest 1 she would 
almost always return to and settle  on the nest within 
one or two minutes* The male, however, did not return 
to the nest after being flushed while I was yet In the 
nest vicinity* At nest 2 where the individuals were not 
distinguishable when flushed, the neat was usually, but 
not always covered within two minutes after the observer 
le f t  the nest tree * It would appear that the bird which 
(lid most of the incubating, probably the female, was ,the 
more ’’stable” bird of the pair of nest 2* The greater 
”-stab11 Ity” of the female of* nest 1 was clearly l?idicatod*
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A pproaches t o  and d e p a r tu r e s  from th e  n e s t  w ere  
u s u a l l y  made o v er  th e  same r o u te  ly in g  w e s t  o f  th e  n e s t#  
trpon le a v in g  th e  n e s t  t h e y  w ould hop from  th e  rim  t o  a 
n ea rb y  l im b , and th e n  make a f l y i n g  g l i d e  from  th e  12 f o o t  
n e s t  l e v e l  t o  w it h in  th r e e  o r  fo u r  f e e t  o f  th e  ground a t  
w h ich  l e v e l  th e y  w ou ld  m a in ta in  f l i g h t  u n t i l  th e y  w ere  
a t  l e a s t  t h i r t y  f e e t  away from  th e  n e s t#  A pproaches w ere  
u s u a l ly  made a t  a b o u t s i x  f e e t  above t h e  ground In  
s e v e r a l  s h o r t  s t a g e s  w ith  s t o p s  In  tw o or more t r e e s  w it h in  
t h i r t y  f e e t  o f  th e  n e s t  t r e e *  The same c o n v e n ie n t  branch  
J u s t  b e lo w  th e  n e s t  was u se d  f o r  th e  ap p roach  a s  f o r  d er  
p a r tu r e#  On one o c c a s io n  th e  m ale l e f t  th e  e a s t  s i d e  o f  
th e  t r e e  upon r e l i e f  by th e  fem a le  and Im m ed ia te ly  p ro ceed ed  
t o  d r iv e  o f f  a t r e s p a s s in g  n u tcra ck er#
In  th o s e  b e h a v io r is m s  g e n e r a l ly  a s s o c ia t e d  w ith  I n ­
c u b a tin g  b i r d s ,  o th e r  th a n  r e a c t io n s  to  o u t s id e  I n f lu e n c e s  
( s e e  a b o v e ) ,  th e  s e x e s  w ere much a l ik e *  D uring th e  965  
m in u te s  th a t  th e  fe m a le  was o b ser v ed  in c u b a t in g ,  sh e  
s h i f t e d  p o s i t i o n  ( o t h e r  th an  t o  le a v e  th e  n e a t )  53  t im e s ,  
o r  on th e  a v e r a g e ,  a b o u t once e v e r y  18 m in u tes#  S im i la r ly  
d u r in g  244 m in u te s  t h e  m ale s h i f t e d  p o s i t i o n  14 t im e s ,  
f o r  an a v er a g e  o f  a b o u t once e v e r y  17 m in u tes#  T h ese  
p e r io d s  o f  r e s t l e s s n e s s  v a r ie d  In  d u r a t io n  from  ab ou t f i v e  
se c o n d s  t o  s e v e r a l  m in u te s  and o ccu rred  a t  I n t e r v a l s  o f  
from  one m in u te  t o  s ix t y - t w o  m in u tes#  R e s t l e s s n e s s  d id  
n o t  appear to  be c o r r e la t e d  w ith  th e  amount o f  tim e th e  
b ir d  had b een  in c u b a t in g #
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S e v e r a l  a c t i v i t i e s  a c c o u n te d , a t  l e a s t  In  p a r t ,  f o r  
t h e s e  s h i f t s  In  p o s i t io n *  The m oat common p roced u re was 
t o  r a i s e  u p , h ack  s l i g h t l y  tow ard th e  ed ge o f  th e  n e a t ,  
p rob e down I n to  th e  n e s t  among and around th e  e g g s ,  and 
th e n  s e t t l e  back m oving from  a id e  t o  s id e  f a c in g  In  th e  
same or a s l i g h t l y  d i f f e r e n t  d ir e c t io n #  I t  was n o ted  t h a t  
ea c h  tim e  th e  r e l i e v i n g  b ir d  a r r iv e d  a t  th e  n e s t  I t s  b ea k  
was a g l o s s y  b la c k ,  b u t a f t e r  th e  f i r s t  p ro b in g  in t o  th e  
n e s t  I t  came up d u s ty  gray* I t  was o b v io u s  th a t  ea ch  
b ir d  a c t u d l l y  probed  I n to  th e  l i n i n g  o f  th e  n e s t*  The 
d u s ty  b ea k s can  b e  a cc o u n te d  f o r  by t h e  mud p e l l e t s  fo u n d  
In  b ow l o f  th e  n e s t  d u r in g  n e s t  c o n s t r u c t io n  (p age 60 )#
In  m ost o f  th e  r e s t  o f  th e  o a s e s  th e  a d u lt  w ould p reen  
I t s e l f ,  e s p e c i a l l y  I t s  b r e a s t  or  s id e s  d u r in g  th e s e  p o s l^  
t l o n  s h i f t s *  On a few  o c c a s io n s ,  a s h i f t  In  p o s i t i o n  
to o k  p la c e  w ith o u t  o th e r  n o ted  a c t i v i t i e s *  O u ts id e  
s t im u la t io n s ;  n a m ely , c a l l s  o f  o th e r  n u tc r a c k e r s ,  f l i c k e r s ,  
ch ipm unks, or a Pygmy Owl cau sed  th e  b ir d  to  becom e more 
a l e r t ,  b u t n o t  s h i f t  p o s i t io n *  In  some c a s e s .  In  f a c t ,  
th e  In c u b a t in g  b ir d  seem ed t o  s in k  lo w e r  I n to  th e  n e s t  
a s  a r e s u l t  o f  o u t s id e  s t im u la t io n s #
On b o th  m orn ings t h a t  o b s e r v a t io n s  were m ade, th e  
fe m a le  ap peared  t o  s l e e p ,  or  a t  l e a s t  a tte m p t t o  s l e e p  
w h i le  in c u b a t in g *  On A p r i l  1 from  0816  t o  0835  sh e  r e ^  
m a in ed  v er y  s t i l l  w ith  h e r  ey e  tow ard  me c lo s e d  f o r  s e v e r a l
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p e r io d s  o f  from  te n  t o  tw e lv e  seco n d s  each# D uring th e  
r e s t  o f  t h i s  tw en ty  m in u te s  t h i s  ey e  was e i t h e r  h a l f  c lo s e d  
o r  b l in k in g  a t  a r a t e  o f  a b o u t t h i r t y  t im e s  a m inute#
B etw een  1012 and lOlG on A p r il  3 sh e k e p t h e r  beak  tu ck ed
in  th e  f e a t h e r s  o f  h e r  l e f t  s ld e ^  e x c e p t  f o r  two i n t e r v a l s  
o f  from  f i v e  t o  t e n  se co n d s  ea c h  when s tr o n g  g u s t s  o f  
w ind sh ook  th e  n e s t  t r e e  v i o l e n t l y *  D u rin g  th e  a f te r n o o n  
o f  A p r il  3 th e  fe m a le  was o b se r v e d  yaw ning or g a p in g  on ce
on e a c h  o f  tw o o c c a s io n s  a b o u t an hour apart*. The m ale
was n o t o b se r v e d  t o  f u l l y  r e la x  d u r in g  any o f  h i s  tim e  
on th e  n e s t#
D uring a snow s q u a l l  a t  0750  on A p r il  5 th e  in c u b a t in g  
fe m a le  was s e e n  t o  snap  a t  f a l l i n g  snow f la k e s  t e n  or  
tw e lv e  t im e s*  Though snow f e l l  d u r in g  ab ou t th r e e  o f  th e  
20j  h ou rs#  t h i s  b e h a v io r  was n o t o th e r w is e  ob served #
B ro o d in g  and feed in f^ * Many c h a r a c t e r i s t i c s  o f  th e  
in c u b a t io n  rhythm  and o f  th e  in c u b a t io n  b e h a v io r  p a t te r n  
o f  th e  p a ir  o f  C la rk e s  K u tcra ck ers  o f  n e a t  1 w ere c a r r ie d  
o v er  I n to  th e  b ro o d in g  and f e e d in g  p er io d *  T h is  was 
e s p e c i a l l y  t r u e  o f  a b o u t th e  f i r s t  week o f  t h i s  l a t e r  
p e r io d #  A f te r  t h i s  f i r s t  week th e  a t t e n t i v e n e s s  o f  th e  
a d u lt s  began  t o  r e la x  u n t i l  th e y  w ere se en  a t  th e  n e s t  
o n ly  f o r  f e e d in g s  and f o r  th e  rem o v a l o f  f e c a l  sa c s#
O b se r v a tio n s  w ere made from  th e  b l in d  on A p r il  8 ,  11# 
17# and 24# o r  th e  2nd# 5th# 11th#  and 1 8 th  days o f  th e
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a l t r i c i a l  p e r io d  (g ee  T ab le  6 )*  I n te r r u p te d  o b s e r v a t io n s  
were made on A p r i l  15 when m o tio n  p ic t u r e s  w ere ta k e n  o f  
th e  n e s t ,  y o u n g , and a d u l t s .  A t t e n t iv e n e s s  th ro u g h  A p r i l  
1 5 , th e  9 t h  d a y  o f  b r o o d in g  was n e a r ly  100^ . On A p r il  1 7 , 
th e  1 1 th  day o f  I n c u b a t io n , th e  fe m a le  was f lu s h e d  from  
th e  n e s t  a f t e r  25  m in u tes  o f  b ro o d in g  (0 8 2 5 )  t o  make a 
ch eck  on th e  young* The b l in d  had on t h i s  d a te  b een  moved 
su ch  t h a t  the. a p e r tu r e  was b u t  fo u r  f e e t  from th e  n e s t .
Tlie fe m a le  d id  n o t r e tu r n  t o  c o n t in u e  b r o o d in g  b u t  d id
V '
r e tu r n  tw ic e  b e f o r e  1100 f o r  f e e d in g s .  Tïrie m ale was 
p r e s e n t  in  th e  t e r r i t o r y  a t  l e a s t  p a r t  o f  th e  th r e e  h ou rs  
t h a t  d a y , b e in g  q u i t e  a c t i v e  In  d e fe n s e  o f  h i s  t e r r i t o r y ,  
b u t he d id  n o t come to  th e  n e s t  d u r in g  th e  tim e th a t  ob­
s e r v a t io n s  w ere In  p r o g r e s s .  F e e l in g  th a t  th e  b l in d  was 
p erh ap s to o  c l o s e  to  th e  n e s t ,  I  moved i t  b ack  to  s i x  
f e e t  and d is c o n t in u e d  o b s e r v a t io n s  f o r  t h a t  day# When I  
r e tu r n e d  th r e e  h o u rs l a t e r  t o  w eig h  th e  y o u n g , n e i t h e r  
a d u lt  was on th e  n e s t#  On th e  1 3 th  day o f  th e  a l t r i c i a l  
p e r io d  a t  1 5 5 0 , th e  fe m a le  was f lu s h e d  p r io r  t o  w e ig h in g  
th e  young* The n e s t  was n o t  v i s i t e d  on th e  1 4 th  day b u t  
b e g in n in g  w it h  th e  1 5 th  d ay  n e i t h e r  a d u lt  was o b serv ed  
t o  rem a in  a t  th e  n e s t  o th e r  th a n  th e  few  m in u te s  r e q u ir e d  
f o r  f e e d in g  and n e s t  c le a n in g *  On A p r i l  2 4 t h ,  th e  1 8 th  
d a y , th e  a d u lt s  w ere n o t a t  th e  n e s t  from  0900  t o  1600  
e x c e p t  a t  f e e d i n g s ,  and th e n  n ev er  th e r e  s im u lta n e o u s ly *
SUMMARY OF ATTEmVERBSS AMD IRAYTERTIVERESS EÜRIKG 
BROODim AT CURK»3 îfüTCRAGKBR REST 1
Date A p r i l  8 ,  1947 A ja-ll 1 1 , 1947 A p r i l  1 7 , 1947 A p r i l  2 4 , 1947
S tag e  o f  b ro o d in g 2nd day 5 th  day 1 1 th  day 1 8 th  day
Time o f day 0746 -  1646 065© -  1130 0800 -  1100 0900 -  1600
T o ta l  hou rs and m in u tes 0 hou rs 4 h o u rs .  40 mini> 3 h o u rs 7 ho u rs
W eather c o n d i t io n s
A ir  te m p e ra tu re
B eg inn ing  and end T h erm m eter 2 8 - 3 9 4 0 - 5 2 37 -  40
H igh and  low a c c id e n ta l ly 3 9 - 2 8 62 -  40 51 -  37
H ourly  av e rag e broken 33 46 42
Wind v e lo c i ty  ( e s t* ) 0 to  10 m*p.h* 5 to  10 m .p .h . 0 to  5 m .p .h ,. 0 to  15 m*p«.h«
A pproxim ate f  eu n sh in e 15% &%. 50%, 30^
Snow on ground a t  s t a r t 0 to  12 in* \  t o  10 I n . 0 to  8 I n . 0 to  5 in *
P r e c i p i t a t i o n  ( jJ 't im e ) Hone 15% snow Done 20^ enow & r a in
A tte n t iv e  p e r io d s  -  b o th
T o ta l  number 9 5 3 6
P e r io d s  in  m in u tes (2 1 ) , 26 , 4 3 , 3 7 , ( 3 ) ,  8 7 , 58, (2 5 ) ,  1 , 2 1 , 1 , 1# h
168, 2 5 , 90 121, (11) L  1
2 0 , (61)
99 .88^ 15.56#P e rc e n t  o f  t o t a l  tim e 1 .1 9 #
I n a t t e n t i v e  p e r io d s  •  b o th
T o ta l  number 1 1 3 7
P e r io d s  i n  m in u tes 0 .1 7 0 .3 3 4 0 , 9 9 , (13) (3 5 ) ,  139, 2 2 , 
65, 9 , 8 1 ,
0 .0 4 ^ 0 .1 2 #
(6 4 )^
P e rc e n t o f  t o t a l  tim e 84.44# 9 8 .8 1 #
A tte n t iv e  p e r io d s  fem ale
T o ta l  number 5 2 3 4
P e r io d s  In  m in u tes (2 1 ) ,  4 3 , 158 8 7 , 121 (2 5 ) ,  1 , 2 1 , 1 ,  i ,  1
90 , (61)
74 .17# 15 .56# 0 .83#P e rc e n t o f  t o t a l  tim e 77 .6 7 ^
A t te n t iv e  p e r io d s  •  male
T o ta l  number 4 3 Rene 2
P e r io d s  In  m in u tes 2 5 , 3 7 , 2 5 , 20 
2 2 . 2 ^
( 3 ) ,  58 , (11) Hone 1 , à
P e rc e n t  o f  t o t a l  tim e 2 5 ,7 1 # Hone 0*36/0 COCl
p e r io d s  In  p a re n th e s e s  ( ) n o t co m p le te ly  c locked  due t o  a r r i v a l  o r  d e p a r tu re  o f  observer^
8ü
W liether th e  young are  co v e r e d  a t  n ig h t  a f t e r  day tim e  
b r o o d in g  has c e a s e d ,  rem ain s t o  be d eterm in ed #
At n e s t  2 ,  w here tw e lv e  w e ig h in g  v i s i t s  w ere made in  
th e  19 d a y s o f  th e  known a l t r i c i a l  p e r io d ,  one or th e  
o th e r  o f  th e  a d u l t s  was f lu s h e d  from  th e  n e s t  th ro u g h  th e  
9 th  day# From th e  1 0 th  day onw ard, h ow ever , n e i t h e r  
a d u lt  was p r e s e n t  on th e  n e s t  when I  a r r iv e d  t o  make 
w e ig h in g s#
F or a com p arison  o f  a t t e n t i v e n e s s  on th e  p a r t  o f  th e  
two s e z e s  o f  n e s t  1 w h ile  b r o o d in g  was a c t iv e  th e  d a ta  
f o r  th e  t w e lv e  h o u rs and f o r t y  m in u te s  o f  th e  2nd and 5 th  
d ays w i l l  h e  lumped t o g e t h e r  and exam ined# Though w e a th e r  
c o n d it io n s  c o u ld  n o t  be c la s s e d  a s  com parable on th e  tw o  
d a t e s ,  th e  b r o o d in g  rhythm s w ere v e r y  s i m i l a r .  The m a le  
and fe m a le  w ere ea c h  p r e s e n t  f o r  f i v e  c o m p le te ly  c lo c k e d  
a t t e n t i v e  p e r io d s  t o t a l i n g  664 m in u te s  In  a l l .  Of th e  
t o t a l ,  th e  fe m a le  was a t t e n t i v e  499  m in u tes  or  7 5 ,1 5 ^  o f  
th e  t im e , w h ereas th e  m ale was p r e s e n t  165 m in u tes  f o r  
2 4 .8 5 ^  o f  th e  b lo c k  o f  te n  c o m p le te ly  c lo c k e d  p e r io d s#  
O v er la p  tim e o c c u r r in g  when b o th  o f  th e  p a ir  were p r e s e n t  
a t  th e  n e s t  s im u lta n e o u s ly  d u r in g  f e e d in g s  h as b een  
a s s ig n e d  t o  t h e  b ir d  rem a in in g  t o  brood  a f t e r  ea c h  f e e d i n g .  
(F ig u r e s  23 « 2 8 }#
D ixon  (1 9 3 4 )  r e p o r te d  c o n c e r n in g  0 lark* a N u tcra ck er  
t h a t  •^Insofar a s  we o b s e r v e d , th e  d u t ie s  o f  b r o o d in g  and  
f e e d in g  th e  young were e q u a l ly  b o rn e  b y  th e  two p a r e n t s .
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From c a s u a l  o b s e r v a t io n  we c o u ld  n o t t e l l  w hich  was th e  
m ale and w h ich  th e  fem a le  o f  th e  p a i r .  A c tu a l t im e  r e c o r d s  
ta k e n  on th e  a f te r n o o n  o f  th e  9 th  o f  A p r i l ,  w h ich  was a  
warm su n s h in y  a f t e r n o o n ,  r e v e a le d  a change o f  b ro o d in g  
and f e e d in g  d u t i e s  e v e r y  t h i r t y  m in u te s  on th e  a v e r a g e ."  
S im i la r ly  S t e i n f a t t  ( 1 9 4 4 ) ,  thou gh  he to o  was u n a b le  t o  
d i s t i n g u i s h  b etw een  th e  s e x e s  o f  a p a ir  o f  T h lck< »B llled  
N u tcr a ck er s  ( o f  E u r o p e ) , g a in e d  th e  im p r e s s io n  from  t h e i r  
e n t i r e  b e h a v io r  p a t t e r n  t h a t  b o th  a d u lt  n u tc r a c k e r s  d id  
a b ou t e q u a l p a r t s  In  th e  c o l l e c t i o n  o f  fo o d  f o r  th e  you n g .
Though, a s  was s e e n  a b o v e , th e  fe m a le  o f  n e s t  1 
b rood ed  a b o u t th r e e  t im e s  a s  much a s  th e  m a le , d a ta  ta k e n  
on f e e d in g s  o f  th e  young o f  n e s t  1 ,  where th e  a d u lt s  w ere  
d i s t i n g u i s h a b l e ,  com pare f a i r l y  w e l l  w ith  th e  f in d in g s  
o f  b o th  D ixon  and S t e i n f a t t *
D urin g  22  h o u rs and 4 0  m in u te s  o f  a l t r i c i a l  p e r io d  
o b s e r v a t io n ,  21 f e e d in g s  o c c u r r e d  f o r  an a v er a g e  o f  a b o u t  
one e v e r y  m in u te s .  The s h o r t e s t  I n t e r v a l  b etw een  f e e d ­
in g s  was te n  m in u te s ,  and th e  lo n g e s t  140 m in u te s .  
E x a m in a tio n  o f  F ig u r e  7 d i s c l o s e s  t h a t  each  member o f  th e  
p a ir  was p r o b a b ly  on a s e p a r a te  f e e d in g  s c h e d u le ,  and 
t h a t  th e s e  tw o  s c h e d u le s  w ere p r o b a b ly  n o t c o o r d in a ted *  
E ig h t  i n t e r v a l s  b etw een  f e e d in g s  b y  th e  fem a le  w ere 8 0 ,
8 8 ,  9 2 , 1 0 0 , 1 1 0 , 1 4 0 , 1 4 6 , and 133  m in u tes  f o r  an a v e r a g e  
o f  a b o u t 117 m in u te s  b etw een  f e e d i n g s .  S ix  I n t e r v a ls  b e ­
tw een  f e e d in g s  b y  th e  m ale w ere 6 0 ,  5 4 , 7 6 , 1 2 5 , 1 7 9 , and
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205  m in u te 8 f o r  an a v e r a g e  o f  a b o u t 114 m in u te s  b etw een  
f e e d i n g s .  Though th e  a v e r a g e s  a r e  v ery  c l o s e  I t  l a  s e e n  
by I n s p e c t io n  th a t  th e  m a le 's  s c h e d u le  was more e r r a t i c  
th a n  th e  f e m a le 's »  The c o m p a r a t iv e ly  w id e ran ge o f  th e  
i n t e r v a l  le n g t h s  in  t h e  m a le 's  f e e d in g  s c h e d u le  may b e  
a cc o u n ted  f o r  I n  p a r t  b y  h i  a v ig o r o u s  d e fe n s e  o f  terr l# #  
t o r y  w ith o u t  much. I f  a n y , a id  from  th e  fe m a le ,
S t e i n f a t t  (1 9 4 4 )  e s t im a t e d ,  on th e  b a s is  o f  o b se r v a ­
t i o n s  on two s u c c e s s i v e  and c l i m a t i c a l l y  s im i la r  d a y s a t  
a T h lok «#B llled  IT utcracker n e s t  In  E u rop e, t h a t  16 d a l l y  
f e e d in g s  o c c u r r e d  on e a c h  d a y . He fou n d  #%ile  o b s e r v in g  
from  1100 t o  1950 on A p r i l  14 t h a t  th e  l a s t  f e e d in g  
o cc u r re d  a t  ab ou t 1737 (on  A p r i l  19 a t  1 7 2 8 ) . On th e  
m orning o f  A p r il  15 he found  th e  f i r s t  f e e d in g  t o  be a t  
0525  w h ile  o b s e r v in g  from  0 5 0 0  t o  1 2 0 0 . S t e i n f a t t  th u s  
fou n d  an a v e r a g e  f e e d in g  i n t e r v a l  o f  about th r e e  q u a r te r s  
o f  an h ou r w ith  th e  a c t u a l  I n t e r v a l s  b etw een  f e e d in g s  
v a r y in g  from  17 m in u te s  t o  110 m in u tes*
Of 21 f e e d in g s  o b ser v ed  a t  n e s t  1 ,  tw e lv e  w ere made 
b y  th e  fe m a le  and n in e  b y  th e  m ale* A t y p i c a l  f e e d in g  
on e i t h e r  o f  A p r i l  8  or  11 was s ig n a le d  by th e  off-•►nest 
b ir d  u s in g  th e  m u s ic a l  c a l l  a s  I t  approached  th e  n e s t  
t r e e  b y  th e  u s u a l  r o u te *  The b ro o d in g  b ir d  w ould  move 
t o  one ed ge o f  th e  n e s t  s t r i k i n g  a b e g g in g  a t t i t u d e  w ith  
w in gs f l u t t e r i n g  im m e d ia te ly  a f t e r  th e  j u s t  a r r iv e d  b ir d  
r e a ch e d  a n o th e r  edge* (Ho d e f i n i t e  p a t te r n  o f  m oving  t o
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c o n s i s t e n t  e d g e s  o f  th e  n e s t  v a s  e s t a b l i s h e d # )  The b e g g in g  
b ir d  w ould be Ig n o re d  w h ile  th e  young In  tu r n  would be  
f e d  b y  th e  j u s t  a r r iv e d  b ir d  who w ould i n s e r t  h i s  b eak  
w e l l  in t o  t h e i r  open m ouths two o r  th r e e  t im e s  each# The 
f e e d in g  b ir d * s  t h r o a t  w ould  be q u iv e r in g  a s  i t  r ea ch ed  
th e  n e s t  and f e e d in g s  w ere made by r e g u r g i t a t in g  th e  w e l l  
lu b r ic a t e d  p a r t i a l l y  b rok en  up fo n d e r o s a  P in e  s e e d s  
d i r e c t l y  down I n to  th e  t h r o a t s  o f  th e  young# The non'* 
f e e d in g  b ir d  w ould  w a tch  w ith  a p p a r en t i n t e r e s t  u t t e r in g  
a s o f t  musl e a l  s q u a l l in g  b a l l .  When th e  f e e d in g  was 
f i n i s h e d  th e  p a ir  w ould  t o g e t h e r  in s p e c t  th e  n e s t ,  w h i le  
th e y  c o n s t a n t ly  s q u a l le d  q u i e t l y  u s in g  a c o n v e r s a t io n « l lk e  
x m isio a l c a l l #  One o r  b o th  w ould th e n  p ic k  up su r p lu s  
and s p i l l e d  fo o d  and f r e s h l y  v o id e d  f e c a l  sa c s #  a l l  o f  
w h ich  w ould  b e  p ro m p tly  sw allow ed #  u s u a l ly  b y  th e  b ir d  
r e m à in in g  t o  b r o o d . One o f  th e  a d u l t s  w ould  th en  hop t o  
th e  u s u a l  c o n v e n ie n t  lim b  n ea r  th e  n e s t  and le a v e  w h ile  
th e  o th e r  would s e t t l e  o v er  th e  young w ith  i t s  b r e a s t  
f e a t h e r s  w e l l  f l u f f e d  ou t#  The p ro ced u re  was much th e  
same w h ich ev er  b ir d  a r r iv e d  w ith  fo o d #
At 0961  on A p r i l  8 th e  fe m a le  fe d  th e  young and re^  
l i e v e d  th e  b r o o d in g  m ale#  At 1009  th e  m ale a r r iv e d  and  
p r o c e e d e d  t o  f e e d  th e  young a p p a r e n t ly  ig n o r in g  th e  
t>egglng  fem a le#  As h e  was f e e d in g  th e  young# sh e  b egan  
w o rk in g  h er  t h r o a t  m u s c le s  and a l s o  f e d  one o f  th e  young  
b y  r e g u r g i t a t i o n .  T h is  r e t a i n i n g  o f  fo o d  in  th e  cro p  w h ile
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I n c u b a t in g  was a l s o  c l e a r l y  d e m o n str a te d  b y  th e  m ale  
s h o r t ly  a f t e r  he r e l i e v e d  th e  fem a le  a t  1229 on A p r i l  1# 
b u t d id  n o t f e e d  th e  young# At 1249 he backed t o  th e  ed ge  
o f  th e  n eat^  r e g u r g i t a t e d  a q u a n t i ty  o f  p a r t i a l l y  broken  
up w e l l  lu b r ic a t e d  F on d eroea  F in e  s e e d s  on th e  ed g e  o f  
th e  n e s t^  and th e n  re«»ate th e  same s e e d s  b e fo r e  he  
s e t t l e d  b a ck  o n to  th e  n e s t .  When th e  fe m a le  a r r iv e d  and  
p ro ce ed ed  t o  f e e d  t h e  young f i v e  m in u tea  la t e r ^  th e  m ale  
a l s o  fe d  them#
At Ce6S on A p r i l  1 1 ,  th e  m ale wae b ro o d in g  on n e s t  
1 ,  when th e  fe m a le  a r r iv e d  to  f e e d  th e  young# He a t
f i r s t  rem ain ed  b r o o d in g , b e g g in g  from  h i s  p o s i t i o n  w h ile
;
c o v e r in g  th e  young# When th e  fem a le  d id  n o t  resp o n d  by  
f e e d in g  him  he moved t o  th e  ed ge o f  th e  n e s t#  On t h i s  
p a r t ic u la r  o c c a s io n  th e  m ale l e f t  w h i le  th e  fe m a le  was 
s t i l l  f e e d in g  t h e  young#
E ach o f  th e  s i x  t im e s  th e  fe m a le  a r r iv e d  a t  n e s t  1 
d u r in g  th e  o b s e r v a t io n s  o f  A p r il  8  and 1 1 , she f e d  th e  
young and r e l i e v e d  th e  b r o o d in g  m ale# D uring  t h i s  tim e  
th e  m ale made n in e  t r i p s  t o  th e  n e s t#  On fo u r  t r i p s  he  
f e d  th e  young and r e l i e v e d  th e  b r o o d in g  fem ale^  on th r e e  
t r i p s  he fe d  th e  young b u t d id  n o t  r e l i e v e  th e  f e m a le ,  
and on two t r i p s  h e r e l i e v e d  th e  fem a le  w ith o u t  f e e d in g  
th e  young#
A fte r  b r o o d in g  c e a s e d ,  th e  f e e d in g s  by t h e  a d u lt s  
s e p a r a t e ly  f o l lo w e d  b a s i c a l l y  th e  same p r o c e d u r e , e x c e p t
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t h a t  th e  e x c ite m e n t  a p p a r e n t ly  provoked  by th e  p r e s e n c e  o f  
b o th  b ir d s  a t  th e  n e s t  s im u lta n e o u s ly ^  v a s  a b sen t*  A c t io n s  
on th e  p a r t  o f  th e  a d u l t s  w ere much more d e l ib e r a t e  and 
consumed l e s s  tim e* The la r g e r  f e c a l  e a c s ,  c h a r a c t e r i s t i c  
o f  t h i s  l a t e r  p er io d ^  w ere u s u a l ly  c a r r ie d  away*
D urin g  th e  f i r s t  few  d a y s , a p p a r e n t ly , b e in g  u n co v ered  
by th e  b ro o d in g  a d u lt  was s u f f i c i e n t  s t im u lu s  t o  ca u se  
th e  young o f  n e s t  1 t o  open t h e i r  m ouths w ide w ith  t h e i r  
lo n g  w a v er in g  n eck s e x te n d e d  t o  t h e i r  f u l l  e x te n t*  A lm ost 
any lou d  n o i s e ,  sh o c k , or  sudden movement ap p eared  t o  be 
s u f f i c i e n t  s t im u lu s  t o  ca u se  th e  young t o  s t a r t  c a l l i n g  
f o r  food*  On A p r il  2 4 ,  t h e i r  1 8 th  d a y , a t  1523  th e  two  
young rem ained  crou ch ed  low  in  th e  n e s t  when th e  fem a le  
a r r iv e d  on th e  ed g e  o f  th e  n e s t*  On t h i s  o c c a s io n  th e  
fe m a le  rem ained  p erch ed  a few  se c o n d s  and th e n  g ave th e  
m u s ic a l  c a l l ,  w h ich  b ro u g h t th e  h ead s o f  th e  young Imme^ 
d l a t e l y  up f o r  f e e d in g *  D ixon (1 9 3 4 )  s t a t e s  c o n c e r n in g  
C la rk * s  N u tcra ck ers  **The young b ir d s  co n d u ct th e m s e lv e s  
i n  th e  norm al crow  m ann er, by t r y in g  t o  sw a llo w  a n y th in g  
t h r u s t  a t  them ” * T h ese a t te m p ts  a t  p rom iscu ou s sw a llo w in g  
w ere e a s i l y  d em o n stra ted  on th e  young o f  b o th  n e s t s  1 
and 2 *
F e c a l  s a c s  ware u s u a l l y  v o id e d  Im m ed ia te ly  a f t e r  ea c h  
f e e d i n g ,  when th e  a d u lt s  w ould  p ro m p tly  p ic k  them up and  
e i t h e r  sw a llo w  them  or c a r r y  them away* S t e i n f a t t  (1 9 4 4 )
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e u ^ g e s t s  t h a t  th e r e  rauet b e  a  c o n n e c t io n  b etw een  th e  b l l l -  
p a p l l l a  o r  flome a p o t In  th e  t h r o a t  w ith  th e  v o id in g  o f  
f e c a l  e a o a , b eca u se  o f  th e  r e g u l a r i t y  he o b se r v ed  w it h  
w hich  f e c a l  d ro p p in g s f o l lo w e d  f e e d in g s  i n  th e  c a s e  o f  
a c a p t iv e  n e s t l i n g  T h ic k - B i l l e d  H u tcrack er  ( o f  E u ro p e) ,
At n e s t  1 ,  th e  fe m a le  was s e e n  to  remove f e c a l  s a c s  n in e  
t im e s  (1 5  s a c s ) ,  w h ile  th e  m ale  was o b se r v ed  to  make a lx  
su ch  rem o v a ls  (1 0  s a c s } .
On A p r il  1 7 , th e  1 1 th  day o f  th e  a l t r i è l a l  p e r io d ,  
one o f  th e  t h r e e  young was o b v io u s ly  d y in g  a t  0825 and  
dead a t  1100  In n e s t  1 ,  The dead n e s t l in g  was tram p led  
by th e  o th e r  two n e s t l i n g s  I n to  th e  lo o s e  g r a s s  on th e  
f l o o r  o f  th e  n e s t#  I t  had n o t  b een  rem oved b y  the a d u l t s  
b y  1400 a t  w h ich  tim e Ï  rem oved th e  b ir d  and p r e se r v e d  I t .  
In  n e a t  2 ,  a n e s t l i n g  w h ich  c e a s e d  t o  g a in  w e ig h t  in  i t s  
9 th  d a y , w h ich  was s t i l l  p r e s e n t  b u t l o s i n g  w e ig h t in  i t s  
1 5 th  d a y , had d isa p p e a r e d  from  th e  n e s t  on i t s  1 6 th  day  
and c o u ld  not be found#
The p a ir  o f  E uropean n u tc r a c k e r s  o b serv ed  b y  S t e i n f a t t  
(1 9 4 4 )  in  A p r il  o f  1 9 4 4 , o b ta in e d  some o f  t h e i r  fo o d  f o r  
f e e d in g  t h e i r  young on th e  b o r d e r s  o f  t h e i r  n e s t in g  t e r r i ­
to r y  some SO to  80  m e te r s  from  th e  n eat*  The b u lk ,  
h o w e v er , h e  found was o b ta in e d  from  open tim b er s ta n d s  
and c le a r in g ®  b eyon d  th e  n e s t in g  t e r r i t o r i a l  l im i t s *
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D ixon  (1 9 3 4 )  found  C lark* s SFut c r a c k e r  a f e e d in g  young  
i n  th e  n e s t e  in  A p r il  n ear  June Lake in  l^ono C ou n ty , 
C a l i f o r n i a ,  He was a b le  t o  d eterm in e  t h a t  one p a ir  ob« 
t a in e d  a la r g e  sh a re  o f  th e  fo o d  f o r  t h e i r  young from  
th e  **half fr o z e n  meadow la n d  on th e  f l o o r  o f  th e  v a l l e y  
some 4 0 0  f e e t  lo w er  i n  e l e v a t i o n  and a t  l e a s t  o n e ^ h a lf  
m ile  d i s t a n t  in  an a i r  l in e "  from  t h e i r  n ea t*  He a l s o  
o b se r v e d  w it h  b in o c u la r s  t h a t  some n u tc r a c k e r s  f le w  
more th a n  one and o n e - h a l f  m i le s  from  s u i t a b l e  f e e d in g  
grou n ds in  th e  meadows t o  t h e i r  n e s t  l o c a t i o n s .  Pood  
g a th e r e d  c o n s i s t e d  a p p a r e n t ly  a lm o st  e n t i r e l y  o f  a n im a l 
m a tt e r .  D u rin g  t h i s  p e r io d  he “d id  n o t s e e  th e  b ir d s  
w ork in g  th e  t r e e s  f o r  p in e  n u ts  a t  any t im e ,”
Though th e  a c t u a l  f e e d in g  a r e a  or  a r e a s  u t i l i z e d  by  
th e  p a ir  o f  n u tc r a c k e r s  o f  n e s t  1 w ere n o t d e te r m in e d , 
i t  was a p p a r en t t h a t  l i t t l e  o r  no fo r a g in g  was done w ith in  
th e  n e s t in g  t e r r i t o r y .  The m ale was c o n s p ic u o u s ly  a b s e n t  
from  h i s  t e r r i t o r y  u s u a l l y  a b o u t onS'^half o f  th e  d a y l ig h t  
h o u rs#  Food f e d  to  th e  young o f  n e s t  1 c o n s i s t e d  a lm o s t  
e n t i r e l y  o f  F ond eroea  P in e  s e e d s ,  thou gh  scxne i n s e c t  
m a t e r ia l  was In c lu d e d  in  th e  f e e d in g s  on A p r il  2 4 , The 
F on d eroea  F in e s  in  th e  im m ed iate  v i c i n i t y  o f  th e  te r r i-»  
t o r y  su r r o u n d in g  n e s t  1 d id  n o t  h o ld  a  s u b s t a n t i a l  s e e d  
c r o p ,  b u t a r e a s  s u p p o r t in g  f a i r l y  good se ed  cro p s w ere  
known a t  a d i s t a n c e  o f  a b o u t o n e - h a l f  m ile  in  th e  d i r e c t i o n  
t h a t  th e  b ir d s  f le w  to  f e e d .
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D evelopm ent o f  th e  y o u n g * W eigh ts o f  a lx  yo u n g , 
th r e e  In  e a c h  o f  n e s t s  1 and 2  w ere ta k e n  a t  l e a s t  e v e r y  
o th e r  day d u r in g  t h e i r  te n u r e  In th e  n e s t .  A la b o r a to r y  
b a la n c e  a c c u r a te  t o  o n e ^ te n th  o f  a gram was em p loyed .
The young w ere w elg h èd  In  a c o t t o n  f i l l e d  paper c a r to n  
w h ich  was rew e lg h ed  e a c h  day to  make a llo w a n c e  f o r  
v a r ia b le  m o is tu r e  c o n t e n t .  F e c a l  s a c s ,  when d e t e c t a b l e ,  
w ere e l im in a t e d  b e f o r e  w e ig h in g . M ost w e ig h in g s  w ere  
made b etw een  1700 and 1 9 0 0 . The down o f  e a c h  n e s t l i n g  
o f  n e s t  1 was marked w ith  in k  In th e  o r d e r  o f  h a tc h in g  
t o  k eep  them s e p a r a te  u n t i l  tJ« S . F is h  and W ild l i f e  
S e r v ic e  aluminum and c o lo r e d  bands c o u ld  be a t ta c h e d .  
B eca u se  th e  th r e e  young o f  n e a t  2  h a tc h e d  on th e  same day  
d u r in g  h ou rs when I  was n o t  p r e s e n t ,  I  a r b i t r a r i l y  marked  
th e  young a t  th e  end o f  t h a t  day f o r  I n d iv id u a l  i d e n t i ­
f i c a t i o n  u n t i l  b a n d in g  was p o s s i b l e .  The young w ere a b le  
t o  h o ld  number 4 bands when t h e y  w e i r e d  ab ou t 60 gram s,
o r  a t  ab ou t 8  t o  10  d a y s o f  age#
Of th e  s i x  y o u n g , fo u r  w ere w eig h ed  on t h e i r  day  
o f  h a tc h in g .  T h e ir  w e ig h ts  w ere 7 . 1 ,  7 , 5 ,  8 . 0 ,  and 8 ,2  
grama e a c h . The f i r s t  m en tio n ed  ( 7 . 1  gram s) was k n o w in g ly  
w eig h ed  b e fo r e  i t s  i n i t i a l  f e e d in g  a f t e r  18 d ays In cu b a ­
t i o n .  The tw o w e ig h in g  7 i l  and 8 , 0  grains d id  n o t  s u r v iv e  
t o  le a v e  th e  n e s t .  The f o u r  s u r v iv in g  young g a in e d  an  
a v e r a g e  o f  a b o u t 8 7 ,5  grams d u r in g  t h e i r  f i r s t  16 days
in  th e  n e s t  t o  w e ig h  on th e  a v e r a g e  9 5 .5  grams e a c h . I t
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may th u s  h a  sa o n  t h a t  th e y  g a in e d  an a v era g e  o f  a b o u t 5 .6  
grams p er  day f o r  th e  f i r s t  16 d a y s . A f te r  th e  16t h  day  
no s u b s t a n t i a l  g a in s  In  w e ig h t w ere made b e fo r e  l e a v in g  
th e  n e s t .  F ig u r e  8 shows th e  w e ig h t  r e c o r d  o f  ea ch  o f  
th e  s i x  y o u n g .
One young from  ea ch  n e s t  f a i l e d  to  s u r v iv e  th e  
n e s t l i n g  p e r io d .  The t h ir d  t o  h a tc h  in  n e s t  1 f a i l e d  t o  
make s i g n i f i c a n t  w e ig h t  g a in s  from  th e  f i r s t  day onw ard.
I t  w eig h ed  1 4 .6  gram s a t  d e a th  when n in e  d ays o f  age  and  
when i t s  n e s t  m a tes  show ed w e ig h t s  o f  5 0 .2  and 6 2 .5  gram s. 
The im m ed ia te  c a u se  o f  d e a th  was p ro b a b ly  s ta r v a t io n ^  
f o r  when th e  a d u l t s  a r r iv e d  f o r  f e e d in g ,  th e  two la r g e r  
n e s t l i n g s  a lm o s t  a lw a y s  crow ded th e  s m a l le s t  t o  th e  s i d e  
w here i t  se ld o m  r e c e iv e d  f o o d .  On th e  day o f  i t s  d e a th ,  
th e  la r g e r  n e s t l i n g s ,  in  t h e i r  s t r u g g le s  b e g g in g  f o r  f o o d ,  
l i t e r a l l y  s a t  on th e  s m a lle s t*  The n e s t l i n g  o f  n e s t  2 
w h ich  f a i l e d  t o  s u r v iv e  s to p p ed  m aking s i g n i f i c a n t  w e ig h t  
g a in s  on i t s  9 th  day and d isa p p e a r e d  from  n e s t  2  when 16  
or  14 days o f  age# Ko a p p a ren t ca u se  f o r  t h i s  l a t t e r  
f a t a l i t y  was d e term in ed  and i t  c o u ld  n o t be fou n d  in  th e  
v i c i n i t y  o f  t h e  n e s t .
B en d lre  (1 8 9 6 )  s a y s  t h a t  th e  young n u tc r a c k e r s  rem ain  
i n  th e  n e a t  a b o u t  IB d a y s , w h e r e a s , Bradbury (1 9 1 7 )  g i v e s  
a b o u t th r e e  w eek s and S k in n e r  (1 9 1 6 )  im p l ie s  a fo u r  w eek  
a l t r i c i a l  p e r io d .  S t e i n f a t t  (1 9 4 4 )  e s t im a te d  t h a t  two  
n e s t l i n g  E uropean  n u tc r a c k e r s  ( W u cifraga  £ .  c a r y o c a t a c t e s )
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Age in doys from hotching
Nestlings of nest I Nestlings of nest  2
1 Died in nest  I at 9  doys of oge.
2 Gone from nest  2 on its I4tti doy after  hotctiing.
3 Gone from n e s t  2 on the i r  2 0 t h  doy of te r  botching.
4  pone from nest I on their 22nd day after hotchlng.
Figure 9 -  | Weight Increoses of nestlings Clark 's  Nutcrackers In nests I and 2 
 ̂ on Mitouer Ridge in April and May of 1947.
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he had under o b s e r v a t io n  from  a b o u t t h e i r  t e n th  day onward^ 
l e f t  t h e i r  n e a t  in  th e  fo r e n o o n  o f  t h e i r  23rd  d a y .
The two young C la r k ’ s K u tcra ek ers  o f  n e a t  1 w ere gone  
from  t h e i r  n e s t  a t  07 3 0  on A p r il  29 and were n o t a g a in  
seen #  They had b een  l a s t  o b se r v e d  and w eig h ed  a t  1930  
on A p r il  27 when 20 d ays o l d .  On A p r i l  26 one o f  th e  
two young l e f t  th e  n e s t  a f t e r  w e ig h in g , b u t rem ained  a f t e r  
b e in g  p la c e d  In  th e  n e a t  a seco n d  t im e .  I t  la  p ro b a b le  
t h a t  th e y  l e f t  th e  n e a t  on A p r il  28  when th e y  w ere 21  
d ays o f  a g e . The banded a d u lt  fem a le  o f  n e s t  1 was 
c o l l e c t e d  f o r  s e x ln g  a b o u t 100  y a rd s  from  n e a t  1 on 
A p r il  2 9 .
The two n e s t l i n g s  o f  n e s t  2 w ere l a s t  o b ser v ed  In  
t h e i r  n e a t  a t  1600  on May 16 when th e y  w ere 18 d ays o ld #  
They w ere gon e from  t h e i r  n e s t  on May 1 7 , and w ere n o t  
a g a in  o b serv ed #  B eca u se  th e r e  was no in d ic a t io n  o f  p re »  
d a t io n ,  i t  i s  f e l t  p ro b a b le  th a t  th e y  l e f t  t h e i r  n e s t  on  
e i t h e r  May 16 o r  1 7 ,  when th e y  w ere e i t h e r  19 o r  20  
days o f  a g e .
The n ew ly  h a tc h e d  n u tc r a c k e r s  h ave a s p a r s e  t o  
l i b e r a l  c o v e r in g  o f  w h ite  down on t h e i r  p r in c ip a l  f e a t h e r  
t r a c t s #  They ap p eared  o th e r w is e  q u i t e  t y p i c a l  o f  th e  
n ew ly  h a tc h e d  young o f  o th e r  p a s s e r in e  s p e c ie s #  On t h e i r  
f i r s t  day th e y  re sp o n d ed  t o  sound and to u c h  by r a i s i n g  
t h e i r  h ead s and o p e n in g  t h e i r  m ouths w ide# When fo u r
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dûya o ld  dark  p ig m e n ta t io n  was f i r s t  a p p a ren t In  t h e i r  
c a p i t a l ,  s p i n a l ,  c a u d a l ,  and a la r  t r a c t s *  At f i v e  d ays  
o f  ago  th e  ey e  o p e n in g s  were n o t ic e d  a s  s h o r t  narrow  
s l i t s  b etw een  th e  e y e - l i d s ,  e s p e c i a l l y  when th e  n e s t l i n g s  
s t r u c k  a b e g g in g  a t t i t u d e *  At ab out e i g h t  d a y s , th e  
young f i r s t  sq u e a le d  in  a p p a ren t p r o t e s t  a t  b e in g  h a n d led  
f o r  w e ig h in g *  By th e  t im e  th e y  were e l e v e n  d ays o ld  
t h e i r  e y e s  were w e l l  o p e n , th e  g r a y  i r i s  b e in g  v e r y  
e v i d e n t .  At 16 d ays o f  a g e  th e  young f i r s t  s tr u c k  d e fe n ­
s i v e  a t t i t u d e s ,  and s q u a l le d  lo u d ly  when h and led *  At 
a b o u t 18 d a y s , when th e  f e a t h e r s  a re  d e v e lo p e d  s u f f i c i e n t l y  
t o  c o v e r  a l l  a p t e r a ,  th e  n e s t l i n g s  make a tte m p ts  to  e sc a p e  
when b e in g  ap proach ed  or h an d led *  A lth o u g h  u n a b le  t o  
f l y ,  th e y  a t  t h i s  a g e  fa n  t h e i r  w in g s v i o l e n t l y  a t  t im e s  
w h ile  in  th e  n e a t  and sp rea d  them when f a l l i n g *  When 
l e a v in g  th e  n e s t  th e  f o u r  n o n -a ex ed  s u r v iv in g  n u tc r a c k e r s  
w eig h ed  b etw een  a b o u t 65^ and ab ou t 80^ o f  a v er a g e  a d u lt  
w e ig h t s  d ep en d in g  upon th e  s e x  o f  a d u lt s  ( a d u lt  fe m a le s  
a b o u t 183 grams and a d u lt  m a les  a b o u t 137 gram s}*
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A fitudy o f  C la r k ’ s N u tcra ck er  ( N u e lfr a g a  co lu m b lan a  
WILSON) from  O ctober 1946 th r o u g h  A p r il  1 9 4 8 , p r o v id e d  
th e  b a s ic  m a te r ia l  f o r  t h i s  t h e s i s *  The s tu d y  a r e a s ,  
r e s t r i c t e d  f o r  th e  m oat p a r t  t o  c e n t r a l  w e s te r n  M ontana, 
f a l l  w e l l  w ith in  th e  norm al ran ge o f  t h i s  s p e c ie e #
More than  900 h ou rs w ere sp e n t  in  a c t i v e  f i e l d  o b se r v a ­
t i o n  w h ile  t r a v e l in g  in  e x c e s s  o f  1 ,0 0 0  t r a i l  m i le s  on  
f o o t  ( e x c l u s i v e  o f  road  h o u rs  and m ile s ) *  Running n o t e s ,  
o o r r e la t e d  w it h  t im e , e l e v a t i o n ,  and l in e a r  d i s t a n c e ,  
w ere ta k e n  on a l l  f i e l d  t r ip s *  More than  2 3 0  sp ec im en s  
w ere c o l l e c t e d  in  e v e r y  m onth o f  th e  stu d y*  C e r ta in  
d a ta  from  t h e s e  sp ec im e n s w ere u se d  in  t h i s  t h e s i s *
A lth o u g h  n u tc r a c k e r s  w ere found  m ost a b u n d a n tly  b e ­
tw een  4 ,0 0 0  and 5 ,0 0 0  f e e t ,  th e y  were o b ser v e d  from  b e lo w  
3 ,0 0 0  f e e t  t o  o v e r  9 ,0 0 0  f e e t *  M ost n u tc r a c k e r s  l e f t  
th e  s tu d y  a r e a s  d u r in g  th e  summer o f  1 9 4 7 , l e a v in g  a 
r e s id u a l  p o p u la t io n  o f  o n ly  a d u lt  b ir d s*  Large f l o c k s  
o f  y e a r l in g s  p r e s e n t  d u r in g  th e  w in te r  o f  1 9 4 6 -4 7 , were 
n o t  fou n d  d u r in g  th e  w in te r  o f  1947-48*
Ten ty p e s  o f  n u tc r a c k e r  c a l l s  a re  d e s c r ib e d ,  s i x  
o f  w h ich  may be c l a s s i f i e d  a s  v a r i a t io n s  o f  th e  r e g u la r ,  
o r  m ost commonly u t t e r e d  c a l l .  N u tcra ck ers  w ere more 
f r e q u e n t ly  h ea rd  than  seen *  M ost c o n ta c t s  w ith  th e  
s p e c i e s  w ere a d i r e c t  r e s u l t  o f  f i r s t  h e a r in g  n u tc r a c k e r s  
and th e n  s e e in g  them .
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C o u r ts h ip  was o b serv ed  from F eb ru ary  t o  A p r il*  B oth  
s e x e s  p a r t ic ip a t e *  One o f  th e  a d u l t s ,  p ro b a b ly  th e  m a le ,  
c h a r a c t e r i s t i c a l l y  c a r r i e s  a s t i d k  in  i t s  beak d u r in g  
c e r t a in  p a r t s  o f  c o u r tsh ip *
C lark* s  ITutorackera d efen d  d e f i n i t e  t e r r i t o r i e s  
around t h e i r  n e s t s *  The t e r r i t o r y  around n e s t  1 was a b o u t  
2*1 a c r e s  in  e x te n t*  C o u r ts h ip , th e  g a th e r in g  o f  n e a t  
m a t e r ia l ,  and fo r a g in g  f o r  fo o d  w ere n o t r e s t r i c t e d  t o  
th e  n e s t  t e r r i t o r y *  A lth o u g h  b o th  fe m a le s  and m a les  w ere  
known t o  ta k e  p a r t  in  I n t r a s p e c i f i c  t e r r i t o r i a l  d e f e n s e ,  
a t  n e s t  1 ,  o n ly  th e  m ale  was o b se r v e d  t o  a c t i v e l y  d r iv e  
o f f  t r e s p a s s in g  n u tc r a c k e r s*  C e r ta in  mammals and s p e c i e s  
o f  b ir d s  o th e r  th a n  n u tc r a c k e r s  w ere t o l e r a t e d  in  th e  
n e s t  area*  T e r r i t o r i e s  w ere d e fe n d e d  from  a t  l e a s t  th e  
n e s t  «•bull d in g  p e r io d  u n t i l  th e  young l e f t  th e  n e s t*
F our o c c u p ie d  n e s t s  w ere found i n  March and A p r il  
o f  1947# Two o f  t h e s e  w ere under o b s e r v a t io n  from  
n e s t - b u i ld in g  t o  n est« * lea v in g *  S t i l l  and m o tio n  p ic t u r e s  
docum ent th e  n e s t in g  stu d y *  C o n s tr u c t io n  o f  n e s t s  began  
in  F eb ru a ry , M arch, and A p r il*  The n e a t s  u nd er observa#* 
t l o n  in  1947 w ere from  4 ,2 0 0  t o  4 ,7 0 0  f e e t  in  e l e v a t io n  
ab ove s e a  l e v e l*  B oth  a d u l t s  sh a r e d  th e  burden o f  
g a t h e r in g  n e s t  m a te r ia l  b u t th e  fe m a le  d id  m ost o f  th e  
a c t u a l  n e s t  c o n s t r u c t io n .  B u i ld in g  a c t i v i t y  was g r e a t e s t  
in  th e  m orning* D uring p e r io d s  o f  a c t i v e  c o n s t r u c t io n .
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ea ch  a d u lt  made t r lp a  to  th e  n e a t  w ith  m a t e r ia l  a b o u t once  
e v e r y  th r e e  or fo u r  m in u te s ,  when su ch  m a te r ia l  was b e in g  
c o l l e c t e d  l e s s  th a n  ISO y a r d s  from  th e  n e s t  s i t e  (2  n e s t s  - 
160 m in u te s )*  At l e a s t  some o f  th e  m a te r ia l  f o r  a n o th er  
n e s t  was c o l l e c t e d  more th an  600 y a rd s from  th e  n e s t  
t r e e ,  K est c o n s t r u c t io n  consum ed from f i v e  t o  e i g h t  days  
on e a c h  o f  th r e e  n e s t s *  K e sts  fo u n d , o ccu rred  in  a 
v a r i e t y  o f  l o c a t io n s  in  F o n d ero sa  P in e s  and D ouglas F i r s ,  
e i t h e r  n e x t  t o  th e  m ain tru n k  o f  th e  t r e e  or on a l a t e r a l  
b ra n ch . H e ig h t  ab ove th e  ground  v a r ie d  from  s i x  to  
e ig h t y  f e e t ,  D o u g la s F ir  t w i g s ,  wood p u lp , bark  f i b e r s ,  
and g r a s s  w ere th e  p r in o ip a l  m a t e r ia ls  em p lo y ed . M in era l  
s o i l  was d e p o s i t e d  in  the f l o o r  o f  n e s t s  i n  v a r y in g  
am ounts.
An in s t a n c e  o f  in c o m p le te  n e s t  b u i ld in g  b e h a v io r  
p a tte r n  was o b s e r v e d , where th e  fem a le  was a p p a r e n t ly  
u n a b le  to  p la c e  th e  tw ig s  o f  th e  n e s t  p la tfo r m  so  th a t  
th e y  w ould rem ain in  p o s i t io n *  A p i l e  o f  more than  
2 ,5 0 0  tw ig s  a ccu m u la ted  b e lo w  t h i s  a ttem p ted  n e s t*
In c u b a t io n  b egan  w ith  th e  d e p o s i t io n  o f  tixo f i r s t  
o f  th r e e  e g g s  d e p o s i t e d  in  ea ch  tw o C la r k 's  N u tcra ck er  
n e s t s , P e r io d s  o f  in c u b a t io n  v a r ie d  from  18 to  20 d ays  
( 6  e g g s  *— 3 in  e a c h  o f  two n e s t s ) .  L a ter  eg g s  l a i d  
in  ea ch  c lu t c h  had s h o r t e r  p e r io d s  o f  in c u b a t io n  than  
e a r l i e r  eg g s  d e p o s i t e d  in  th o  same c lu t c h .
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T o t a l  a t t e n t îv e n e a s  d u r in g  2 0 | d a y l ig h t  h o u rs o f  ob^ 
e e r v a t io n  on th o  1 4 th  and l e t h  days o f  in c u b a t io n  was 
a b o u t 99*5jS# Of t h i s  tim e th e  fem a le  was a t t e n t i v e  
n e a r ly  fo u r  t im e s  a s lo n g  a s  th e  m a le . C o m p le te ly  c lo c k e d  
p e r io d s  o f  a t t e n t i v e n e s s  f o r  th e  fe m a le  a v era g ed  209  
m in u te s  (5  p e r io d s ) ,  and f o r  th e  m ale avera g ed  59 m in u tes  
(4  p e r i o d s ) .  In c u b a t io n  d u ty  ch a n g es w ere made upon an  
ex ch a n g e  o f  c a l l s  b etw een  th e  a d u l t s ,  ÎT either b ir d  was 
known to  le a v e  th e  n e s t  e x c e p t  upon s ig n a l  f o r  exch an ge  
o f  d u t ie s  b etw een  th e  a d u lt s  or  when f lu s h e d  b y  man.
B oth  a d u lt s  r e c o g n iz e d  c a l l s  u t t e r e d  by t h e i r  m a te s é
B ro o d in g  a t t e n t i v e n e s s  d u r in g  th e  f i r s t  n in e  d a y s  
o f  th e  a l t r i c l a l  p e r io d  was n e a r ly  lOO^, A fte r  th e  9 t h  
d a y , b ro o d in g  p ro b a b ly  d id  n o t o cc u r  d u r in g  d a y l ig h t  h o u rs  
E xch an ges o f  b r o o d in g  d u t i e s  w ere a cc o m p lish e d  when b o th  
a d u l t s  w ere s im u lta n e o u s ly  p r e s e n t  on th e  rim  o f  th e  n e s t .  
D u rin g  tw e lv e  h ou rs and f o r t y  m in u tes  o f  o b s e r v a t io n  on 
th e  2nd and 5 th  d ays o f  b r o o d in g  th e  fe m a le  was a t t e n t i v e  
a b o u t 76^  o f  th e  tim e  w ith  an a v er a g e  o f  100  m in u te s  
p er  p e r io d  (5  p e r i o d s ] .  The m a le , a t t e n t i v e  a b o u t 26#  
o f  th e  tim e a v e r a g e d  35  m in u te s  p er  a t t e n t i v e  p e r io d  
(5  p e r i o d s ) ,
Twenty^one f e e d in g s  o cc u r re d  d u r in g  22  h ou rs and 4 0  
m in u te s  o f  o b s e r v a t io n  d u r in g  th e  a l t r i c l a l  p e r io d .  
I n t e r v a l s  b etw een  f e e d in g s  a v era g ed  65 m in u tes  w ith
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ex trem e I n t e r v a ls  v a r y in g  from 10 t o  140 m in u tes*  Tlie 
f e m a le 's  f e e d in g  rhythm  was more c o n s ta n t  than  th a t  o f  
th e  m ale* F e c a l s a c s  w ere rem oved by b o th  a d u lt s  
Im m ed ia te ly  a f t e r  f e e d in g  th e  young*
Four young a v er a g ed  8*0  grams on t h e i r  day o f  
h a tc h in g *  Four young a v era g ed  ab ou t 97 grama when th e y  
l e f t  th e  n e s t*  Four s u r v iv in g  young a p p a r e n tly  l e f t  
th e  n e s t  betw een  t h e i r  1 9 th  and 22nd days a f t e r  h a tc h in g *
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î'I^ure 9
V i c i n i t y  o f  meet 1 on March 1 1 , 1947# Arrow in ^  
d l c a t e s  th e  p o s i t i o n  o f  th e  n e e t  tr e e #
F ig u r e  10
V a l le y  o f  th e  C la r k 'e  Fork  R iv e r  from th e  s i t e  
o f  n e e t  1 on M ito u er  R idge* P hotograph  was ta k e n  on  
March 1 1 , 1 9 4 7 , from  4 ,6 0 0  f e e t #  The v a l l e y  f l o o r  i e  
about 2 ,^ 5 0  f e e t  in  e l e v a t i o n .
F ig u r e  11
V i c i n i t y  o f  n e e t  1 on M ito u er  R id g e # P hotograph  
w as ta k en  on March 1 1 ,  1 9 4 7 .
F ig u r e  IS
so u th  f a c in g  s lo p e  o f  M ito u er  R id ge in  l a t e  March 
from  about 4 ,1 6 0  to  ab out 4 ,7 6 0  f e e t #  S i t e s  o f  n e s t s  
1 ,  S , and 3 a r e  in d ic a t e d  by a rr o w s.
/
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Figure 9
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Figure 10
F i g u r e  11 F i g u r e  12
F lgor©  13
The Doubla© F ir  h o ld in g  n e a t  1 ta k en  on  March 
11^ 1947*
F ig u r e  14
The b l in d  a t  n e s t  1 on  M ito u er  R idge in  May 
o f  1947# The p o s i t i o n  o f  th e  n e s t  i s  in d ic a t e d  by  
an  arrow#
F ig u r e  15
S i t e  o f  n e s t  3 on M itou er R idge* Arrow indi"" 
c a t e s  th e  p o s i t i o n  o f  th e  n e s t#
F ig u re  14
S i t e  o f  n e s t  t  on  th e  s lo p e  b elow  M itou er R id ge  
i n  May o f  1947* Arrow in d i c a t e s  th e  p o s i t i o n  o f  th e  
n e s t*  Hot i c e  th e  w est fa c in g  s lo p e  a c r o s s  M ito u er  
a u lc h  w h ich  was burned in  th e  1910 f i r e #
••‘V . ‘î i l
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F i g u r e  13 F i g u r e  14
F i gure  15 F i gure  16
Figure 17
Poeltion (Indicated "by arrow) where 
Clark’s liutcracker8 made an unsucceeeful 
construct a nest in liar oh of 1947.
I>air of
at fc empt to
2*500 that 
Figure 17.
Figure 10
Pile of Douglas Fir twigs numbering more than 
accumulated below the branch pictured in
Figure 19
Southeast facing lower slope of the Bitterroot 
Mountain Range near Sweeny Creek from about 4,500 
feet in March* Position of nest 4 is  indicated by 
an arrow* Photograph shows a mixed open stand of 
Ponderosa Pine and Douglas Fir.
V i  evv loo king
Figure 20 
toward the north up the Rat tie snake
Valley from a west facing slope (at about 4,700 feet) 
about 5 miles above Franklyn Station in April. This 
area is  inhabited by Clark’s Rutcrackers throughout 
the year*
Figure 17 Figure 18
F i g u r e  19 F i g u r e  2 0
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Fig 111"e 21
Inoubatlng Clark’s Eiitorcioker on no Ft 2 o n  the
slope belovr lilt oner Kldg© in April of 1947.
Figure 2 2
Female Clark’s ITuteracker incubation on nest 1.
Figure 23
Female Clark’s lïutcracker 'brooding 3 ĵ oung in 
noet 1 . Hote that the branch over the nest was re­
moved to take motion plot ares.
Figure 24
Ihi'ee nestling Clark’s Hutoruckers in nest 1 on 
April II, 1947.
&
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Figure 21 Figure 2 2
F i g u r e  2 3 F i g u r e  2 4
P.&
A d u l t  C l a r k ; ’ l ïut c r a c k e r fâ a t  n e s t  1 on  / . p r i i  1 1 ,  
1 9 4 7 ,  t h e  f ifth  da^  o f  th e  b r o o d i n g - f e e d i n ^ ^  p e r i o d .  
B i r d  on  t h e  left i 3  f e o u l u h  t h o  n e e t  l i n g s .
Figure P6
A d u l t  Cl a r k ’ 8 Hut c r a c k e r s  a t  no&t 1 on  A p r i l  I I ,  
1 9 4 7 ,  t h e  e i f t h  d a y  o f  t h e  h r o o d i n g - f o e d l a g  n e r i o d .
F i g u r e  2 7
A d u l t  C l a r k ’ s l i u t c r a . c k e r s  i n a . i e c t i n g  n o s t  I  on 
A p r i l  1 1 ,  1 9 47 .
Figure 2B
A d u l t  C l a r k ’ s l in t  c r a c k e r  a t o u c h i n g  b e a k s  a t  n e s t  
1 on A p r i l  8 ,  194 7 .
Figure 25 Figure 26
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F i g u r e  2 7 Figure  2 8
